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Flasing Machine. 





The cut illustrates planing machines of 
four feet capacity and larger, as built by 
Bement, Miles & Co., Philadelphia. In 
each case the width and height are such as to 
admit, in the rough, work which will finish 
to the full nominal capacity of the ma- 
chine. 

The driving gear is so arranged that the 
bed will be parallel with the line shafting ; 
all the gearing and the rack are accurately 
cut; the power is ample for taking four 
heavy cuts easily and smoothly, returning 





the table at seventy to one hundred feet per 
minute, and corresponding stiffness and 
strength are provided in all the parts. 








i] aid tale 
i = —_>— 


ter of freight-car service, some mine owners | 


The double-webbed construction of the | 


uprights gives them unusual stiffness and is 


. . | 
particularly advantageous when side heads | 


are used, as is usual in large planers. 
entire broad front of the uprights is utilized 
for the support of the side heads, which are 
counterbalanced, have automatic vertical 
feed to the full capacity of the machine, and 
are provided with swivels 
planing. 

The table can be stopped, started and re- 
versed from either side. 

The cross slide is raised and lowered by 
power and carries two heads which have 
self-acting, independent, variable feeds in all 
directions, operated at either end of the cut 
directly by the driving gear, from which 
they are automatically disconnected when 
not actually in motion, so that they consume 
power only while feeding. All the feeds are 
conveniently controlled from the usual po- 
sition of the operator. The internal revers- 


The 


ing pawls are moved by thumb latches 


projecting from the ends of the cross shaft 


and screws, by which arrangement each 
head can be made to feed in any direction, 
independently of the other heads. 

The tool aprons are set over, soas to admit 
of the tools being brought very near each 
other, and the cross slide is of such length 
that when one head is at the extreme end 


the other will cut over the entire width | 
| A PAPER 


between uprights. 

The Vs in the bed have broad surfaces, 
and are effectually lubricated by patent 
rollers enclosed in oil pockets. 


For Sale Everywhere by Newsdealers. 


‘ , | 
of the train, as compared with sand, more 


than overbalances this, and it is said that 
engineers, after trying it, give their prefer- 


| ence to the water. 
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The Milling Machine as a Substitute 
for the Planer in Machine Construe- 
tion. 


By Joun J. GRANT, Pui. ADELPHIA, PA 


PRESENTED AT THE 
MEETING OF MECHANICAL 


PHILADELPHIA 
ENGINEERS. 


| Finishing surfaces by rotary cutters, or, 
/in machine shop vernacular, milling, has 
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PLANING 


There seems to be a growing complaint of | 


discrimination by the railroads in the mat- 


charging that cars for shipments are not 
furnished them in anything like adequate 
numbers, the object seeming to be to make 
the mines unprofitable, that they may be 


| purchased by the roads or their friends at 


‘for angular |s 


reduced prices. Of course the roads deny 
any such purpose, and in some cases the 
matter has been taken before the commis- 
ion appointed under the Inter-State Com- 
merce Law for settlement. 
nea EES RAL 
Considerable has been done in Europe 


recently in the way of experiments for the 


purpose of determining the comparative 
value of sand and a water jet for preventing 
the slipping of locomotive driving wheels. 
The results seem to be in favor of the water 
jet, in the points of economy and decreased 
wear on rails and tires. While it is not 
claimed that by the use of the water jet, 
quite as much adhesion is secured, yet the 


decreased resistance to motion of the wheels | 
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general machine building, is no less a 
mystery. 

There is no reason why the milling ma- 
chine should not be used to finish the 
various parts of machine tools, locomotive, 
or stationary engines and other large ma 
chinery. It may be asserted that there is 
no part of a locomotive now finished on the 
planer which cannot be done on the milling 
machine, if properly designed for such 
work, and ata cost of from one-half to one- 
tenth, besides, in most cases, producing far 
better work and nearer to interchangeability. 

In conversation with master mechanics, 


ih 


ih 
> call 


not received the attention from mechanics ; superintendents of shops, and others inter. 


and proprietors of machine and tool fac- 
tories which it deserves. There appears 
an awakening among en- 
gineers to the importance of using the mill 
ing machine as a substitute for the planer, 
and it is safe to prophesy that the places of 


however, 


the two machines will be reversed, and the | 


planer become the jobbing tool, instead of the 
milling machine as now. During the years 
1861 to 1865 inclusive, more was done to- 
ward the development of the milling machine 
than in fifty years of previous experiment- 
ing. The use of the milling machine has 
made it possible to produce the parts of 
guns, pistols, sewing machines and other 
articles of a similar nature, at a trifling ex- 
pense as compared with the planer, or the 
old and tedious method of jig filing. That 
it has attained a very high state of perfec- 
tion in the above branches of machine work 


is well known to all mechanics: that it 
should have been neglected, and not 
developed in the  field—much wider 
and of quite as much importance—of | 











ested in such matters, the reason given for 
using the milling machine has been 
the cost for cutters, and in return the an- 
swer should be that milling cutters are not 
as expensive as the single-pointed planer 
tool, to produce a given amount of work. 
This is known from an experiment made by 
myself, which was as follows, and although 
correct, is sufficiently so to 
make the relative cost of producing work on 
the planer and milling machine obviously 
in favor of the latter. 

One hundred pieces of cast-iron 16 inches 
long, large enough to finish 14 inches by 1 
inch, used for lathe racks, were given to 
the man in charge of the milling machine, 
and an equal number of the same pieces to 
the man in charge of the planers. 
cutter the milling machine 
simply a plain spiral cutter, of 23 inches 
diameter by 2 inches in length, costing to 
make in the shop, including stock, labor 
and shop expenses, two dollars and ten 
cents. This cutter was sharpened but once, 


not 


not absolutely 


The 


used on was 
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and that, after the completion of the job, 
which consisted in roughing the four sides 
of the 100 pieces. The periphery speed of 
the cutter was 26 feet per minute and the 
feed 3 5, inches per minute ; time consumed, 
44 hours, 39 minutes. Two milling ma- 
chines were used for roughing 
and one for finishing cuts. The cutters 
required grinding at the end of the job, and 


one 


so were chargeable to it; the time re- 
quired to grind them was 22 minutes. The 


wages of boy running the machine was 9 
cents perhour. The total cost for finishing 
the 100 pieces on the milling machine was 
as follows: 


44 hours, 39 minutes, at 45 cents each, 


DOL OMIT c crsidte Jets device evteclewaalsiece $3.99 
Sharpening cutters, 22 minutes, at 30 
EN Wh Der INOUE 0:5, )3,Gin.> cops ea elteleraieels va 


Shop expenses at 35 per cent. of labor. 1.39 


"Otel CORG sb i2eeccsc ts spose 


The cost of the same number of pieces 
finished on the planer was as follows : 

Planers used were two 16 inches square by 
3 feet; platen running 24 feet per minute 
cutting speed; return 2 to 1; the feed was 
as coarse as could be used on the roughing 
cut—that is, about 22 per inch. Time con- 
sumed on each planer, 25 hours, 46 min- 
utes ; wages of man running the planer was 
25 cents per hour. The total cost for fin- 
ishing the 100 pieces on the planer was as 
follows : 
24 hours, 35 minutes each machine, at 

BO CONCH HEY BOUT 3. ~ 6 si0.0:5's'e esis ose #6.03 
Grinding and setting tool 19 times, 1 


HOUT, Bl WUUGCS 66. coc dac dics cess .33 
Shop expenses, 35 per cent. ..... cea eae 
TEOURL COS. occas scsee oe. 88.58 

Balance in favor of milling machine.. 3.09 


This, you will bear in mind, is showing 
the planer to its best, and the milling ma- 
chine to its worst advantage. Where the 
milling machine makes the best showing is 
in irregular work, which, in the planer, re- 
quires the constant attendance of the work- 
man—such as planing close to shoulders, 
cutting bevels and J slots, and jobs of a 
similar nature. 

The advantage of the milling machine is 
then seen, as the cost for attendance 
often, not one-tenth, owing to the fact that 
a much cheaper workman can run several 


is, 


machines. The cost of tools in each case 

was as follows: 

Milling cutters, first cost, $2.10 each. . $4.20 

Grinding once, 22 minutes...... ACE 
MUAMLOOME.  6lccnis avave eas $4.31 

Planer tools, first cost, 42 cents JB 84 

Re-dressing by smith, once........... 16 


Grinding and setting roughing tools 19 


times, 1 hour, 21 minutes........... 88 

Grinding and setting finishing tool 6 
ior Po Ta oA eeinteh ins etmen er One hee a wee 10 
SUOLRINOOBE. cisikn se 0 tens $1.43 

Expense of keeping tools in order on 
WILD MAQNING access 60 os aces es $0.11 
DERN PE Ee ee 59 
Balance in favor of milling machine... .48 


This does not include the time of work- 
man’s loafing in the smith this 
trouble being entirely done away with in 
the milling cutter. The milling tools after 
this trial showed no perceptible wear, or 
difference in size, and it is safe to say that 
they would finish fifty such lots of 100 
pieces. The cost for tools inthat case would 
be about as follows : 


shop, 


Milling machines, first cost ooo + 4.20 
Grinding 50 times at 11 cents......... 5.50 
PUAN OOM eso ccs's ech e ck eres 9.70 
Planer tools, first cost............... & .84 
Re dressing roughing tools 50 times 
APN CONNOR a 5:5 4.51004 9's 00-08 Shins 8.00 
Grinding and setting 950 times at 1 
78-100 cents.......... ieieaia eesti 16.43 
Finishing tool 10 times at 16 cents... 1.60 
Grinding 300 times at 1 73-100....... 5.19 


Total cost........... ...$82.06 

Balance in favor of milling tools.... 36 
This calculation on the life of milling 
cutters is based on what has actually been 
in the American Sewing Machine 


L090 


pew. 


done 
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Company’s works, where I now have charge. 
| Since February 15th of this year up to the 
present writing—Sept. 14th—there has} 
been finished by one set of cutters, about | 
15,000 sewing machine beds, the cut being | 
about 6 inches long. These cutters have 
been ground but five times and show but 
very little reduction in size. Common sense 
teaches that a continuous rotary cutting 
motion will produce more work than a 
reciprocating, or intermittent one. If in- 
ventors would turn their attention to the 
further development of the milling machine, 
for general machine work, instead of the 
quick return of planers, they would benefit 


machinery and tools as are now finished on 
the planer. 


with which I was formerly connected, mill- 
ing machines and special milling fixtures 
were adapted for nearly every part of the 
14-inch swing engine lathe. 


small part of the carriage, and this was 
under consideration when the partnership 
was dissolved. 
some of the work, without going into de- 
tails, we will take the matter of the feed 
apron, on which there were taken 12 cuts, it 
being finished all over, being shaped as in 
Fig. 6. The entire cost of finishing this 
apron, 16 inches in length and 7 inches 
wide, was but 7 cents, with the 
exact duplicate. 
builders present, they can tell the cost of 
planing the apron shown. 

A man employed in the shop offered to 
finish 6 feet 14 inch lathe beds for 60 cents 
each, if I would build for him a milling ma- 
chine such as had been sketched out. 
were at that time paying $3.00 each for 
planing them. 

Ihave been informed that the Pratt & 
The Pratt & Whitney Co., The Baldwin Lo- _—— oe ——e er rr 

: of constructing a milling machine for this 


comotive Works, The Straight Line Engine : : 
; ©" | purpose. Should they do so, it would be 


Works,and others. : ° -_ 
: ‘ , isafe to guarantee its practicability. The 
In conversation with one of the members i 


‘ : oar | Putman Machine Co., of Fitchburg, Mass., 
of the society, he mentioned a milling ma- ; . : 
: ¥ ‘ f ’ af have, acting upon my advice, made a mill- 
chine shown to him in Scotland, having a|. ; : 
i K i . | ing fixture for an 84 inch square planer, for 
face mill or cutter 8 feet in diameter. This ; 
: : facing up the ends of planer and Jathe beds 
machine was used to face off the ends of tin ig 
when it is necessary to join them together. 
beams, sheets, and such work. é : 
; ; .... | This arrangement works perfectly, the ends 
In the construction of machine tools itis/, . ; : 
: . | being milled off before the bed is removed 
possible to mill every part of an engine i 


é : from the planer platen. When bolted to- 
lathe, a great part with common straight 


; , gether the two pieces are as near a true 
| cutters and the balance with special ones. ae te ' é 
Mod ie —deideaililiaie ‘ainepiiliieis it] plane as it is possible to make such work, 
| Modern cutter g g machines, with : . . 
la i aihedl me . a ‘sl , while the time consumed was less than it 
1eir attachments, have made it possible to : 
: I would take to remove the bed and place it 
keep cutters sharp and in perfect shape, so : 
: d crosswise on the planer platen. 
that the old and expensive methods of grind- 


; ; ; In several tool-building shops, fixtures are 
ing by hand, or senceling and working over, | used for finishing the ends of lathe beds 

. . . - 5S, 
need not be resorted to, and modern ideas of e 


‘they being bolted to the bed and run by a 
roundabout belt and having automatic feed. 
The cost for this work is but little more 
than the cost of attaching the fixture to the 
bed and removing it afterthe work is done. 

There is hardly any limit to the devices 
for milling fixtures. Large shafts can be 
spliced when in position; key-ways cut 
in large fly wheels ; and in locomotive con- 
struction and repairs, an immense amount 
of money could be saved in this way. 

A large special milling machine has just 
been finished for use in the Straight Line 
Engine shops, at Syracuse, N. Y. In a 
communication received from the presi- 

dent of the company a short time since, he 
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themselves and be doing the mechanical] 
world better service. Some of our large 
machine and tool builders are using the 
milling machine to their great advantage. 
The following may be mentioned, who, to 
my knowledge are using regular and spec- 
ially designed milling machines to their 
‘profit. Brown & Sharpe Manufacturing Co., 




















DupLex Pump. 


mentioned the fact that the machine was 
just completed, and he was at that time en- 
gaged in milling out the J slots for bolt 
ways in the platen, which was being accom. 
plished at the rate of two inches per minute 
A few words from 
merits, as compared with the planer, would, 
no doubt, be very interesting, and also the 
same from the president of the Ferracute 
Machine Co., of Bridgeton, N. J., on an 


the sizes of cutters necessary to do work 
make their first cost much A cutter 
of 2 inches to 24 inches is now used where 
formerly it was thought necessary to use 
one of from 4 to 6 inches diameter. 

The field of regular and special milling 
machines for small work being pretty well 


less. 


him in relation to its 
worked over, what is wanted is more spec- 
ial and built for and 


adapted to the finishing of parts of such 


machines fixtures, 


In the shops at Flushing, Long Island, | 


The only part | 
of this lathe not milled was the bed and a| 


As to the cost of milling | 


extra ad-| 
vantage of each and every piece being an} 
Should there be any tool | 


We! 
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immense milling machine which they ar 
constructing for their own use. 

The advantages of the milling machin 
over the planer are many, among which ar 
the following : Exact duplication of work 
rapidity of production—the cutting being 
continuous; cost of production, as severa) 
machines can be operated by one workman. 
and he not a skilled mechanic; and cost 
of tools for producing a given amount of 
work. 

It is not possible in a short paper to show 
more than afew of the advantages, but if 
an interest is awakened in the possibilities 
of the milling machine, in cheapening the 
cost of machine work of all descriptions, 
the object of this paper will be accom. 
plished. 





0 Me 
Dean Brothers’ Duplex Pump. 

The duplex pump herewith shown is the 
recent pattern brought out by Dean Bros., of 
Indianapolis, Ind. The castings are heavy, 
and the frame made in straight lines to pre 
vent springing. The levers are wrought- 
iron forgings and the links are of brass. 
The plungers of water cylinder work 
| through packing rings of brass. Access to 
| the pump valves is obtained through hand 
holes of large size. 
| on ome 

Shop Notes. 


| 


At the shops of E. E. Garvin & Co., in 
this city, they are quite busy, and are build- 
ing a good many of their improved screw 
machines and milling machines. They also 
have the contract for building the Ham 
mond typewriter, upon which they keep 
quite a number of hands employed. 

They have in use one of their tapping 
machines, which is proving itself to be very 
useful. In general appearance it resembles 
an ordinary drill press, and instead of tap- 

| ping holes by band, the parts of machines in 
which holes are to be tapped are placed upon 
the table of this machine and tapped by 
power. 

By this means better results are secured 
in the points of uniformity of sizes, square- 
ness and economy. They are at present 
building, for a Western manufacturing estab- 
lishment, a gang drill, to be used for drilling 
holes in iron pipes, which has some novel 
features. 

It has two sets or rows of spindles, one 
set being vertical and the other horizontal. 
The spindles are adjustable as to distance 
from each other, and are fed automatically, 
both sets operating at the same time. This 
firm are introducing in their shops milling 
operations, to take the place of planing, 
finding it advantageous to do so, even where 
the milling requires more time than would 
be required to plane the piece. This is on 
account of the decreased cost of the labor 
required and the greater uniformity se- 
cured. 

me 





Fair of the American Institute. 





Among the exhibits at the Fair of the 
American Institu'e, few are of more interest 
to mechanics than the process of electric 
welding which is on exhibition there. 

By this process, which is the invention of 
Prof. Elihu Thomson, of Lynn, Mass., met- 
als which it has not been found practicable 
to weld by heating in an ordinary fire, are 
united readily. Among these we mention 
cast-iron, brass, copper, zinc and German 
silver. 

It is also made possible to weld metals 
unlike in their nature, such as iron and 
brass, or iron and German silver. 

The process seems best adapted to cases 
where the articles to be welded are manu- 
factured in large numbers, so that the appa- 
ratus may be continuously used without 
change for a large amount of work. 

The electrical current required must be 
adapted to the purpose, its volume being 
regulated to suit the nature of the welding 
to be done. 

The ends of the pieces to be welded are 
filed and suitably shaped, and are then 
clamped to the machine, the ends brought 
together by a screw motion, a flux applied, 
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and the current turnedon. The ends imme- 


diately begin to heat, and as they soften’ 


are crowded together by the screw motion 
before alluded to. 

The welds are made very fast, and if de- 
sired, the work may be hammered while 
the welding is going on. 

It is well understood that as a metal be- 
comes heated, its conducting power is de- 
creased, which, of course, means that its 
resistance is increased, and in that part of a 
piece of metal in which the resistance is 
greatest, the most heat will be developed. 
For this reason, the work may at any 
stage of the process be removed tempo- 
rarily, and when replaced, the further heat- 
ing will be confined to the part already 
heated. 

It is also because of this principle that 
remarkably even heating is secured, because 
the parts which are the coolest become the 
path for the greatest current, until the tem- 
perature is equalized. ; 

Of course the process is a comparatively 
cleanly one, and we think will prove valu- 
able in many lines of manufactures. 


-_ 


Practical Drawing. 
By J. G. A. MEYER. 
Firry-FourtH Paper. 


Problem 51. 


To FIND THE HORIZONTAL PROJECTION OF A 


RIGHT CYLINDER, ITS VERTICAL PROJECTION | 


BEING GIVEN, THE AXIS OF THE CYLINDER 
IS PARALLEL TO THE VERTIOAL, AND OBLIQUE 
TO THE HORIZONTAL PLANE OF PROJECTION. 
The method for finding the projections 

of a cylinder when its axis is perpendicular 

to the horizontal plane of projection is 
given in Art. 301 ; and the same method for 
finding the vertical projection is also used 

for finding the vertical projection of a 

cylinder when its axis is parallel to the 

vertical plane of projection, and oblique 
to the horizontal plane. 

Now it often happens that cylindrical 
bodies, when shown in connection with 
other bodies, must be shown in an oblique 
position; cases of this kind frequently 
occur in making general plans of machinery: 
it is therefore necessary to know how to 
find the projection, as shown in Fig. 267, of 
a cylinder standing in an oblique position, 
and the principles connected therewith. 

Hereafter, for the sake of brevity, all 
lines which are drawn perpendicular to the 
ground line, we shall name vertical lines. 

Fig. 268.—Let A B be the ground line, 
and mnop the vertical projection of the 
cylinder, which has been found according 
to the method given in Art. 301. Let the 
line c, ¢, represent the projection of an 
element contained in the projecting plane 
of the axis, or as the draftsman would say, 
let the line c, ¢ be the centerline of cylinder. 
Prolong the line ¢, ¢ towards ¢c,. On this 
line mark off any point ¢c, at a convenient 
distance from the line m7, so as to allow 
the circle m, n, ¢, d, to clear the line m n. 
From the point ¢, as a center and with a 
radius equal to mc (one-half of mn) de- 
scribe the circle m, n, ¢, d,. Through the 
center c, draw the diameter m, ny per- 
pendicular to c, ¢,s. Divide this diameter 
into any number of equal parts, say six, 
and through the points of division /, /,, 
j4¢,, draw lines parallel to the center line 
Cy Cy, cutting the circumference in the points 
€o Ts Jz he, etc., the upper base in the points 


Sh, ete., and the lower base in the points 
Te he, OC. 


At any convenient distance below the 


ground line A B and parallel to it, draw a/| 


line 0, n,; through the points m, f, h, ¢, j,l 
and n, draw vertical lines, cutting the line 


O, 2, in the points my, fs, 45, C5, J5, U5 and | 


5 5 


From the point f; as a 


5 


center, and with a radius equal to f, /f., 


ny, respectively. 


describe two short arcs cutting the vertical | 


line in the points /, and e, ; from the point 


h, as a center, and with a radius equal to 


h, hy, describe two short arcs, cutting the | 
vertical in the points 2, and g,; in a similar | 


manner, make the distance between the 


points cs and d, equal to that between the | 
points c, and d,; j, 7; equal to j, ¢, and J, 
kK, equal to 7, %,. With the aid of one of 
the irregular curves shown in Figs. 128 and 
129, join the points mg, fy, hs, Cy, jg, lg, Ms 
etc. The curve so formed will be the hor- 
izontal projection of the upper base of the | 
cylinder. In a manner precisely similar to 
the foregoing, the curv: 03, d;, ¢,, Pz is 
found, which is the horizontal projection of 
the lower base. It may be remarked that 
the distance between /, e, is equal to that 
between /), ¢,; hq, g, equal to A,,g.,and so 
on; otherwise the construction for finding 
the horizontal projection of the lower base 
is plainly shown. Join the points c, and ¢,; 
also the points d,; d, by straight lines, 
which will complete the horizontal projec- 
tion 03, d,,d3 3, ¢s, ¢, of the cylinders. 
The straight lines d, d, and c, c, will be 





Fig. 267 


tangent to the curves, and their lengths lim- 
ited by the points of tangency if the curves 
have been correctly and accurately drawn. 
The portion d,,c,, p, of the lower base 
must be dotted, because it is hidden. 


points, m, jf. etc., as we have done, this 
problem, which at first sight may have ap- 
peared to be a difficult one, is reduced to a 
very simple one, for now we have only to) 
find the horizontal projection of these points, 
then join these by curved lines, which will 
represent the boundary lines of the bases in 
the horizontal projection of the cylinder. 
Before we can find the horizontal projec- 

tions of these points, we must know the 
relative posi‘ions of the 
known plane or given line. Thus for in- 
stance: We may find the distances of the 
points m, f, h, ete., from the vertical plane 
of projection, or we may find the distances of 
these points from a diameter drawn parallel 
to the vertical plane of projection. We will 
adopt the latter method, because, by doing 
so, the construction will be simpler and re- 
quire less labor. Let us revolve the project- 
ing plane, which contains the upper base, 
around its trace mn, until it stands parallel 
to the vertical plane of projection; and in 
this position of the plane the upper base will 
be represented by the circle c, dy my, M2; in 
fact, by turning the projecting plane with 
the base around the trace m n, we bring the 
base into a position in which its true bound- 
ing line—which in this case is a circle—can 
be seen. In turning this plane around the 
trace m n, the paths of the points m, J, h, ¢, 
etc., will be represented by lines drawn 
through these points perpendicular to the 


same to some 


line m 7 (Art. 322), and since these points 


are also the extremities of the elements 


3 





the line 0,7”, parallel to A Bis drawn; the 
points m, n,, in which the verticals through 
mand nv cut the line 0, n;, will be the ex- 
tremities of the diameter in the horizontal 
projections; consequently the lines mg, %., 
my Ny and mn willall represent one and the 
same diameter. 

We notice that the line f f, cuts the 
diameter m, mn, in the point fy, and the 
circumference in two points, namely, f, and 
éy. We have already seen that the point f 
represents the point f,; it must now be 
added that the point / also represents the 
points 7, and e,, because the points f,, Js, 
¢, lie in the same plane and in one straight 
line, and when this plane is turned around 
the line mn until it stands perpendicular 
to the vertical plane of projection, the line 
J fg will also stand perpendicular to the 
same plane of projection, and the three 
points, e,, fs, Jy, will be represented 
by the point jf For similar reasons, 
the point / will represent the three points 
J» Ay hy, and the same remarks apply to the 
points ej, l. In Article 227 we see that the 
horizontal and vertical projection of a point 
must lie in one straight line drawn perpen- 
dicular to the ground line A #, and there- 
fore the horizontal projections of the three 
points represented in the vertical projection 
by the point # must lie in the vertical line 
drawn through j, and since m, %, is the 
horizontal projection of a diameter parallel 
to the vertical plane of projection, it follows 


that the point /;,in which the vertical 


which are perpendicular to the same line | through f cuts m, 2, must be the horizontal 


. . . . | 
m n, it follows that the lines m m,, f:fs, ¢ ¢g, | 


etc., which represent the paths of the points, | 
are continuations of the lines which repre- | 
sent the elements, and therefore the center 
¢,, from which the circle has been described, | 
must lie in the line ¢ ¢,; and the positions of | 
the points 7, h, ¢, after the projecting plane 
has been revolved, must be found in the 





m 
i / 
Do 14 Jf 
h . a " 
de Ps F 
c =a 
42 < 
: Ke 
t 
l s 
J 
/ 
Pi ff n 
7) ; 
fe y | 
hy Ne al 
' n c \ ' 
Jes 
Dy 
, \ B 
Pp 
ee 1.3 da, 4 C _d i 
a) i 4 \o Nien 





ius ke YA 
| VA ‘ / 


Fig. 268 


This construction is based on the follow- 
ing principles: In the vertical projection 
of the cylinder the lines m 0, ff,, hhg, ¢ €¢, 
etc., simply represent elements (Art. 298) of 
the cylindrical surface, or in ordinary lan- | 
guage, the lines m o, f f,, ete., represent 
lines drawn on the cylindrical surface and 
parallel to the axis. These elements are 
terminated by the bases of the cylinder, | 
hence the points m, jf, h, e, etc., are the 
upper, and 0, f,, hg, ¢s, ete., are the lower 
extremities of the elements shown; these 
points also lie in the circumferences of the 


points f,, 2,,¢,, in which the lines repre- 
senting the paths cut the circumference of 
the circle. Drawing the line m, n, parallel 
to the line m ”, and through the center c¢,, 
we represent a diameter which we know to 
be parallel to the vertical plane of projec- 
tion, because the diameter m, n, is parallel | 
to the trace mn. But the line m 7 is the | 
vertical projection of this diameter, and | 
since it is parallel to the vertical plane of | 
projection, it follows that, in the horizontal | 
plane of projection, this same diameter must | 
be represented by a line parallel to the | 


projection of one of the points represented 
by f, namely j,. The other two points, é, 
and /,, represented by the same point 7, must 


also lie in the same vertical, and their dis- 


tances from the diameter m, ”, must be 
equal to the distances between the points é,, 
J, and the diameter m, n,. Therefore from 
the point 7, as a center, and with a radius 
equal to /, f, or J, é, (both these lines are 
equal in length), we describe small arcs, 
cutting the vertical in the points /, and é, 
which are two points in the boundary of the 
horizontal projection of the upper base. 
Similar reasoning is applicable to the 
method of finding the points h,, 73, ¢3, etc., 
and also tothe method of finding the hori- 
zontal projection of the lower base. 

We join the points c, and c, by a straight 
line, because these points are the extremi- 
ties of the element to which the projecting 
plane is tangent. The points d, and d, are 
the extremities of another element to which 
a projecting plane is tangent, and therefore 
the points d, and d, are joined by a straight 
line. Both the elements c, c, and d, d, are 
represented in the vertical projection by the 
line ¢ Cg. 

Directions.—In the space marked 51 draw 
the vertical projection of a cylinder having 
the dimensions given in Fig. 266, and in a 
position so asto make an angle of 40 de- 
grees with the ground line as shown; then 
find the horizontal projection of the cylin- 
der. By dividing the diameter m, n, intoa 
greater number of parts than shown, a 
greater accuracy in the horizontal projec- 
tions of the bases will be obtained. 

Remarks.—A view of a cylinder as that 
shown in Fig. 267 or Fig. 268 has not much 
value as a working drawing, because the 
true boundaries of the bases cannot be 
seen, neither cun we see the correct length 
of the cylinder. But if 
plan of a horizontal engine whose cylinder 


we have to make a 


is inclined, or plan of an oscillating engine, 
then the cylinder must be shown in a posi- 
tion in which a greater part of its outline is 
foreshortened, as represented in Fig. 267, 
and in cases of this kind, the method given 
in this problem for finding the outline is ap- 
plicable and extremely useful. In our next 
problem we will give a practical application 
of this method. Of course, in general plans, 
construction lines are only drawn in pen- 
cil, and when the outline is inked, the con- 
struction lines are erased. But in these 
problems the construction lines should all 
be inked,so that they will be preserved for 
future reference, as there will often be oc- 
casion to refer to them; the time required 
to ink them in is short, and the exercise 


bases. By establishing a certain number of | ground line A B (Art. 241), and therefore | beneficial to the beginner. 



































































































The Improved Castle Engine. 


In our issue of May 2ist we published 
cuts showing sectional and detailed views 
of this engine, since which time the new 
form, herewith shown, has been brought 
out. 

It has two vertical cylinders, placed side 
by side, the principle of its action being 
practically the same as the single cylinder 
engine, which was fully explained in our 
former issue spoken of above. 

In this engine the wrist pins are placed 
180° apart, so that, notwithstanding the fact 
that: the engine is single acting, there is yet 
a constant action upon the crank shaft. 

The wrist pins are placed atan angle with 
the crank shaft, and thus a spiral motion is 
imparted to the piston, by means of which 
the steam and exhaust ports are openedand 
closed. 

In this way the usual valves and eccen- 
trics and their attendant mechanisms are 
dispensed with, and the number of parts 
composing the engine very much reduced. 
This of course reduces the friction of the 
engine, since no slide valve is to be moved, 
and there are no stuffing boxes. 

The makers state that they so arrange 
the various parts as to secure the best and 
most economical distribution of steam, that 
no wear can take place which affects this 
distribution, and that the engine cannot be 
tampered with so as to affect it. 

Most mechanics are familiar with the 
fact that only a comparatively very small 
force is required to impart a rotary motion 
to a cylindrical body which is already in 
motion endwise, and it is, in part, owing to 
this circumstance that in this engine the 
power expended in steam distribution is re- 
duced to a very small amount. 

The reversing mechanism consists simply 
of a three-way cock by which steam is 
changed from the steam port to the exhaust 
port, and vice versa, which, it is claimed, 
makes it an especially desirable engine to 
use for hoisting purposes, or for launches 
or small boats where frequent reversals are 
necessary, and yet where it is especially 
desirable to secure simplicity and the least 
possible necessity for attendance. 

The exhaust takes place at the end of the 
downward stroke and carries with it all 
water of condensation. 

All other points were covered by our 
former description, and need not be re- 
peated here. 

The engine is made by the Castle Engine 
Works, Indianapolis, Ind. 

- san 


Crystallization by Repeated Heatings. 


Thomas Edington & Sons, of the Phoenix 
Iron Works, Glasgow, write to Engineering 
as follows: 

Sir: We have observed the correspond- 
ence on this subject in your journal, and we 
think our experience may prove interest- 
ing. 

In the manufacture of cast-iron pipes of 
small diameter, 
tubes made from strips of good quality ; 
these bars are exposed to a temperature of 
between 600° and 700° Fahr. in the drying 
stoves, and again to a high temperature 
when}the metal is poured into the mould. 
The result of the repeated heating and cool- 
ing is an alteration in a very short time of 
the structure of the iron from fibrous to 
crystalline. The stoves for drying the.cores 
are heated with gas from a Wilson*pro- 
ducer, so that in this case the change of 
structure can scarcely result from the pres- 
We find that 
the wrought-iron in the spindles of core 


we use as core bars iron 


ence of finely divided carbon. 


bars for large pipes is affected in the same 
way. 

Again we find that the chains, used for 
suspending pipes in the dipping pans, lose 
their fibrous structure in a comparatively 
short time, although the temperature of the 
coating mixture never exceeds 350° Fahr. 
Of course, while exposed to this tempera- 
ture, the chains are always in a state of ten- 
sion, which will vary 
weight of the pipes. 
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RESISTANCE OF CYLINDERS TO BurRSTING. 


A new use for cement has been found in 
England in the making of telegraph poles. 
The poles consist of an iron shell filled up 
with the cement or concrete, which in- 
closes a core of wire netting which is car- 
ried up the interior. They are claimed to 
be much lighter than those of cast-iron and 
practically indestructible. 

ao 
The Resistance of Cylinders to Bursting 
Pressure. 


By W. H. Booru. 

It might be thought almost unnecessary 
to say anything upon the method of com- 
puting the bursting strength of a cylindrical 
pipe, boiler or other metal, but a most re- 
markable example of ignorance upon the 
subject has just been placed on record in 
connection with the recent disastrous ex- 
plosion of a copper steam pipe on board 
the English steamer Elbe. That eminent 
expert, David Kirkaldy, of world-wide 
fame and reputation in his own special line 
of business, has shown, before a committee 
appointed to inquire into the explosion and 
to trace its cause, that he is utterly at sea 
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upon this important point, and however re- 
liable he may be as an authority upon the 
behavior of iron and other materials under 
direct stress, he appears to know nothing of 
how to calculate mixed stresses. 

Before the committee Mr. Kirkaldy ex- 
plained his method of calculation, which 
was to multiply the circumference of the 
cylinder by the pressure of steam acting 
within it. The product would be the stress 
on a strip of metal 1’’x¢, where ¢ is the 
thickness of the metal in the pipe. Now, 


the circumference of a pipe is just about 64 
times its semi-diameter, and the really cor- 
rect way of figuring out the stress is to 
multiply the semi-diameter of the pipe by 
the pressure and the product is the stress on 
a strip of metal 1” x. 
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Let us figure out ,by both methods the 
case of a 9” pipe, }” thick, and subject to 
an internal pressure of 100 pounds per 
square inch. By Kirkaldy’s method we 
have the circumference=9” x 3.1416=28}”, 
and 28} x 100 Ibs. = 2,825 Ibs. on a strip of the 
pipe 1” x”. Hence 2,825 x 4=11,300 lbs., 
as the stress per square inch on the metal of 
the pipe. 

Now for the correct method : 

The semi-diameter is 44’’, and 43 x 100, Ibs. 
= 450 lbs. on a strip of metal 1” x }” or 1,800 
lbs. per square inch of the material. If the 
ultimate strength of the material be sup- 
posed as 18,000 lbs. per square inch, our 
pipe would have a marginal factor of 10, 
which is sufficient; but by the Kirkaldian 
method of calculation an attempted factor 

| of 10 would really be over 60, and result in 
| frightful extravagance. In fact, Mr. Kirkal- 
dy’s method would do very well by which 
to dimension pipes, if the working stress 
were taken fully up to the ultimate strength 
of the material, for we should still have a 
factor of 6}. 

There are doubtless others who are under 
misconception on this very subject, and we 
will try to make it clear. 

In our Fig. 1 the cross-section of a pipe 
may be supposed. If this is burst it may 
tear longitudinally at any point, and we 
may suppose, correctly and logically, that 
it will as probably tear at one of the two 
places marked as elsewhere. If equally 
strong at any two places, it would tear at 
both of them; but some one part is certain 
to be the weakest, and there rupture takes 
place. Suppose now, in Fig. 2, that a flat 
central wall is built in the pipe. We may 
still suppose fracture would occur at the 
point marked. 

Now, in each of these semi-cylinders the 
pressure is everywhere, of course, normal 
to the surface; for if not, motion of the 
contained steam would take place and it is 
this fact that leads the circumferential men 
into their error; for they say that the half 
circumference is more than 50 per cent. 
longer than the diameter, and thus carries 
more pressure. They forget that if the 
pipe ruptures at, say a, the arrows repre- 
senting the steam pressure are not all 
square, or nearly square, to the line of 
rupture; arrow 4, for example, having made 
no effort in making a tear at a, though fully 
effective upon section c, for example.? * —— - 

Thus itis that the circumferential, or 
rather the radial pressure lines, require 
reduction, as they do not all act with their 
full energy at any one section of the pipe. 
How can we prove our statement by actual 
experiment? Very easily. Cut away all 
that half of the cylinder marked Z, and 
fill the remainder with steam or water at 
pressure, and then fix the semi-cylinder to 
end pivots upon a truck on wheels. 
Now, if the pressure on the semi-circum- 
ference is greater than the pressure on the 
flat side, what would be the result? Why 
the wheeled truck would move in the di- 
rection of the round side. So, we should 
obtain motive power for nothing, but the 
expense of filling a few half cylinders with 
water under pressure. What a giant dis- 
covery The whole world 
would be revolutionized; but, unfortunately 
for perpetual motion, the truck would re- 
main at rest, and this would prove that at 
the points a and @ the stress is simply that 
due to multiplying the diameter by the 
pressure, and dividing the result equally 
between the thickness of metal at a and 2, 
or any other diametral section. We may 
express this in the shape of a rule, as fol- 

lows: 

To find the stress on the material of a 
pipe, multiply the diameter in inches by the 
pressure in pounds per square inch, and 
divide by twice the thickness of the pipe. 
The result is the stress per square inch of 
pipe. 

To find the bursting strength, divide the 
above result into the tensile strength of the 
material of the pipe, and the result multi- 
plied by the pressure above used will be the 
bursting pressure. 

As an example, take the nine inch pipe 
quoted above, and 100 pounds pressure. 
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The stress on material 
9x 100 
~ Ox 

Suppose the material to be copper of 28,- 
000 pounds tensile strength. 

Then (28,000-+1,800) x 100 =1,555 pounds 
pressure; so that our pipe has a nominal 
factor of safety of 153, and would be safe 
if made of solid drawn copper only 4 inch 
thick; when its safety margin would still 
be 73. The unfortunate blunder made and 
persisted in by so great a man as Kirkaldy 
proves that a man famous on certain lines of 
work should enter cautiously on fields out- 
side his own peculiar province. Mr. 
Kirkaldy is doubtless unequaled in conduct- 
ing tests, but clearly not ready in applying 
his results to machinery, and his error in 
this in no way detracts from his record and 
ability in the line of work wherein he is a 
specialist. . 


1,800. 
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Thirteen-Inch Slotting Machine. 
The frame of this machine is wide and of 
ample proportions to secure stability and to 
prevent spring. The ram is driven by a 
four-speed cone and spur gearing. The 
Whitworth quick return gives a 
rapid up stroke and a slow cutting 
speed to the ram. The stroke may 
be varied from 0 to 13 inches, the 
change being quickly made by 
the screw on the crank disk, and the 
position of the ram with regard to 
the work may be quickly changed 
also by means of the rod shown on 
the front of the ram. The counter- 
balance takes up the lost motion in 
the pin. 


The work is fastened to a circular 
table, which is driven by a worm 
wheel and gear and which is carried 
on compound tables having longi- 
tudinal and transverse motions. 
All three tables have self-acting 
feeds in both directions, the feed 
taking place at the beginning of the 
stroke and never during the cut. 
The feeds may be varied from 0 to 
j, of an inch. The circular table 
may be clamped to the compound 
table. All the handles are within 
easy reach of the workman. This 
is an important feature,as work on 
the latter demands constant atten- 
tion from the workman, and he 
should be able to operate all the 
feeds without stopping the machine. 

All the wearing surfaces are 
broad, and scraped to a perfect bear- 
ing. All wearing screws and spin- 
dles are of steel; countershaft and 
wrenches included with machine. 
Following are some of the principal 
sizes: Large step of cone, 20’ by 
32” face; ratio of gearing, 1 to 4; 
circular table, 3 feet in diameter: 
compound table feeds, 21” longi- 
tudinally and 27?” across; machine 
will slot to center of 57 inches; dis- 
tance from tool rest to inside of 
frame, 27 inches; from circular 
table to frame, 19 inches; length of 
ram, 4’ 4’... The manufacturers are the 
Newafk Machine Tool Works, East New- 
ark, N. J. 

na re 

The latest candidate for favor in the 
steam engine line is a four-cylinder affair 
that exhausts back into the boiler, or is suid 
to do so. The saving is to be fifty per cent. 
of floor space, and seventy-five per cent. of 
fuel. There are 
steam-chests, cut-offs link motions, etc., to 
get out of order,” and it has various other 
advantages, but as they do not save more 
than a paltry twenty-five to thirty per cent. 
of anything they are hardly worth enumerat- 
ing. 

The above claims look like absurdities, 
but as a drawing has been exhibited to the 
chamber of commerce in one city, and is to 
be exhibited on the New York Stock Ex- 
change, and a company has been formed 
with a capital of $500,000, we are forced to 
believe that—the gullible had better look 
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out for their money !— The Locomotive. 


| LETTERS FROM PRACTICAL MEN. 
| 


| Examination of Locomotive Engineers 





| Editor American Machinist : 
| Various articles have appeared of late in 
the AmERICcCAN Macninist relating to ex- 
aminations of engineers’ license laws, and 
methods of promotion. Now, as regards 
examinations, any reliable engineer could 
not object to that where necessary, and em- 
ployers of engineers would be serving their 
own interests by having such examinations 
made in many instances. nee 
Examinations as fo mechanical knowl- 
edge and ability to take charge of a steam 
| engine is more necessary in some cases than 
in others. Take, for instance, a marine 
|engineer, or one in charge of the steam 
|plant in a large mill or manufacturing 
|establishment. Frequently the owner has 
| not the necessary mechanical knowledge to 
| judge of the fitness of an applicant, and 
| frequently the duties are of a purely me- 
| chanical nature, where any mishap to the 
| machinery is fraught with serious danger, 
| delay, and large expense; also loss of time 
to owners and workmen. In such cases 
| license law requiring an examination ofthe 























for an engine, and if he has sufficient knowl- 
edge of the methods of conducting railroad 
traffic, and comes up to certain other re- 
quirements in other respects, he is pro- 
moted. A man who has fired a locomotive 
four or five years (and with few exceptions 
no one should be promoted who has not 
served an apprenticeship at the shovel of 
four years), and has given satisfaction dur- 
ing that period by honest, faithful service, 
has surely learned the duties of a locomo- 
tive engineer and the proper 
locomotive if he is ambitious and intelli 
gent. 

Mechanical officers and others in charge 
over engineers and firemen on railroads, are 
qualified in most cases to intelligently judge 
of the ability of those under their super- 
vision, and if who are associated 
with the men continually, sometimes fail in 
their selections, what could be expected of 
a license law in supplying reliable engineers 
for them? A certificate would not make a 
reliable man out of a drunkard, nor a care- 
ful one out of a reckless one; neither would 
it be a guarantee that a man could get 
along on time, or keep out of trouble on the 
trips; neither would license tell 
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general mechanical information of an ap- 
| plicant might be the best method of pro- 
| viding engineers for such positions. But it 
is somewhat different as regards locomo- 
tive engineers. If your engine breaks 
down during the trip the road does not shut 
down on that account. Another engine 
usually is quickly provided to take the 
place of the disabled one, and continue the 
trip, and usually the cost for repairs to the 
disabled one is not high. 

Railroad mechanical officers, as a rule, do 
not bestow as much attention on rigid 
mechanical examinations to discover how 
much technical knowledge is possessed by 
the candidate as upon some other qualifica- 
tions necessary in a locomotive runner, and 
such questions as are asked by many able 
officials tend most to discover the 
sense, judgment, etc., of the man 

It is often taken for granted that if a man 
has fired four or five years for some of the 
most successful engineers on the road, that 
he will not need much instruction in caring 


good 


MACHINE. 


whether the man knew how to run a loco- 
motive or not. It would merely show that 
he was glib enough to answer the questions 
propounded, but as a locomotive engineer 
in actual service, he might prove a dismal 
failure, and that, while he had sufficient 
mechanical information to answer all the 
questions, still there were a thousand and 
one points about the business that he could 
not answer, unless he obtained his informa- 


tion in actual service on the deck plate of a| 


locomotive. 


Any law rating the mechanical knowl- | 
| prompt me to send you the enclosed sketch 


edge of locomotive engineers is, from the 


nature of their occupation, unnecessary, | 
and could not be otherwise than pernicious, | 
| has been entirely satisfactory in all respects, 


both in its methods of application and in its 
effects 
false security. 

On well regulated roads to-day boilers are 
examined and overhauled periodically, and 
watched carefully. Certain methods of 


a snare lulling the public into a| 
| elimination 


companies have men employed as road 
foremen of And besides, if an 
engineer is in doubt as regards any point, 
he has only to ask, and he will find engi- 
neers of extended experience who can give 
him reliable and information. 
The old ‘ chestnut ” ‘*know-all”’ 
engineers is about worn out; for if a man 
Starts out to run a 
ideas, it will not be long before he gets 
disabused of such notions, or until he will 
be in need of a job. J. J. Ciair. 
Pittsburgh, Pa. 
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The Spring Roller Problem, 
Editor American Machinist : 

Prof. Sweet’s problem is a very interesting 
and profitable one. There are two distinct 
classes of mechanics and designers: one 
class work from mathematics and the other 
from practical experience. There is a dan- 
gerous extreme in both directions. Most 
works on mechanics and strength of materi- 
als are practically useless to one who is not 
well up in the applications of the calculus. 
This fact leads toa general prejudice against 
On the other 
hand, for the average mechanic life is too 
short to follow the method laid out 
by Mr. Coffin. A man of his skill 
and experience in handling steel 
might do it rapidly and well, but 
the ordinary machinist is rarely con- 


results obtained by its use. 


fronted with problems on strength 
of materials, and, consequently, is 
at a loss when such a_ problem 
arises. 

Every well-educated machinist 
ought to know something of the 
practical data on which our knowl- 
edge of steel andironrests. If some 
one could write a book in simple 
language, free from mathematical 
technicalities and explain where the 
back-bone of all our definite knowl- 
edge begins, it would tend consider- 
ably to a better understanding be- 
tween mathematicians and practical 
men. Each can be of great service 
to the other. 

In the case of Prof. Sweet’s prob- 
lem, I think Mr. Begtrup would get 
his roller proportioned sooner than 
Mr. Coffin would. <A good formula, 
with sound experiment to clothe it, 
is invaluable. The most profitable 
thing to be done in this particular 
case, it seems to me, is to adopt 
formula, and when experi- 
ment has shown that it gives cor- 
rect results, retain it for use, If it 
gives too high or too low results. 


some 


introduce some simple factor that 
will bring the formula into correct 
shape. 

would like to 
propose the following as a possible 
formula. It gives somewhat higher 
results than either Mr. Noble’s or 
Mr. Begtrup’s. It is substantially 
Trautwine’s formula, with constants 
determined by The 
formula is: 


In conclusion, | 


experiment, 


VES 


breadth 
deflection 


where / = load, s = span in feet, 
depth in inches, D 

in inches, and c=a constant, 
.000010. This formula gives 


thickness of the rings. 


in inches, d 
in this case 
1474” as the 


J. Torrey. 


Exhaust Heating. 
Gditor American Machinist : 
The recent communications in your col- 
umns on the subject of exhaust heating, 


(page 6) of the plan of piping adopted at the 
works of the Rand Drill Co. While the plan 


the particular merit clamed is the practical 
of back This is 
accomplished by so arranging the branch 
pipes which supply the coils with steam 
that the combined area of all the pipes of all 


pressure. 


tests are applied to them, certain steam | the coils is available as exhaust pipe are: 
pressure only is permitted, and railroad | that is, the steam is not carried through 
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several coils in succession, but each coil 
receives and exhausts its own independent 
supply of With this plan, each 
added coil adds to the exhaust area and to 
the freedom of exhaust, and it follows, 
somewhat paradoxically, that the more coils 
there are to heat, the better the results. In 
many cases this principle of combining the 
areas is so far lost sight of that I have even 
seen return bend coils used with exhaust 
in which the exhaust area for each 
coil is that of a single pipe only, and the 
resistance of perhaps a dozen return bends 
Of 
course, only manifold coils should be used, 


steam. 


steam, 


is introduced, entirely unnecessarily. 


as with them the exhaust area for each coil 
is the sum of the areas of all the pipes in the 
Of course the arrangement of the 
main pipes must be adapted to each particu- 
lar case, but the principle is of general 
application. The sketch shows the general 
arrangement in our case. Two crosses are 
introduced into the main exbaust pipe, to 
which are secured the pipes which lead to 
the In two cases, as shown, these 
pipes again divide by a tee—the principle 
remaining, however, that each coil shall 
furnish an independent exhaust passage. | 
In the plan shown, the total exhaust area 
through the coils is over six times the area 
of the direct exhaust pipe; and this is ob- 
tained without any extravagance in the size 
of pipe used (the coils being composed of 
1}’’ pipe), but simply through the virtue of 
the arrangement described. With this pro- 
portion, it is easy to see why the back 
pressure should be inappreciable. 

When taking the only indicator cards that 
I have so far taken, a sixty pound indicator | 
spring was the only one at hand. With this, 
the back pressure due to the coils could not 
be detected ; there was no perceptible differ- 
ence between the cards taken when eXhaust- 
ing free and when exhausting through the 
With a lighter spring, the difference 
might have been noticeable, but it could not 
be very serious when its existence could not 
be detected with the sixty pound spring. 

An additional advantage of the arrange- 
ment is that, the coils being independent of 
one another, a portion of them can be closed 
off to suit various states of the weather, 
thereby obviating that overheated condition 
that usually obtains with steam heat in 
moderate weather. With such an amount 
of exhaust area as stated above, some of it 
can be spared without serious harm. 

When laying out this pipe, I had some 
fears that the steam might select the coil 
which should offer the most direct passage, 
and so leave the others literally ‘‘in the 
cold.” To provide for this, a valve was 
placed in the outlet of each coil, with the | 


coil. 


coils. 


coils. 


intention of partially closing the one belong- | 
ing to the favored coil, and so equalizing 
the resistance and dividing the steam. No | 
such tendency developed itself, however, | 
and these valves have never been used. 

In many cases the engine furnishes much | 
more steam than is needed for heating, and 
in such cases it is usual to place a back 
pressure valve in the exhaust pipe, loaded 


to, say, two pounds. 
would be, to use a gate valve instead of the 
back pressure valve, and partially close it 
until the steam should appear at the coil | 
outlets, the surplus steam escaping by the 
usual way. It is my belief that any ordinary | 


My plan in sucha case 


shop can be heated with one-half pound 
extra back pressure, just as well as with 
more. 


inclination of the 
one-half inch for | 


An excellent rule forthe 
pipes, is to allow a fall of 
each ten feet run. 
It goes without saying that gate valves 
only should be used in a system of pipes for 
exhaust steam. 
Freperio A. HaAtsry. 
Se 

Primary Batteries for Uluminating Pur- 
poses. 

At a recent meeting of the Society of 
Engineers, at Westminster, England, Perry 
F. Nursey read a long paper on this subject. 


The author took the ground that there was 
abundant room for electric lighting by pri- 
mary batteries in houses, owing to the costli- 
ness of steam-driven dynamos. He then 
described several primary batteries. some of 
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and large buildings; but it had not been 
demonstrated that any of these batteries 
were suited for economical use in lighting 
the principal rooms in more modest dwell- 
ings. Cheapness and efficiency were re- 
quired. There were merits in all the sys- 
tems. and a fusion of interests might be de- 
sirable, out of which should come something 
that would meet the requirements of the 
general public. 
AR 
The Eighth Annual Meeting of the Amer- 
ican Society of Mechanical 


Engineers. 


The first session of the eighth annual 
meeting of the American Society of Mechan- 
ical Engineers began on Monday evening, 
November 28th, at the Continental Hotel, 
Philadelphia, Pa. President George H. 
Babcock read the annual address, the sub- 
ject being ‘‘ The Engineer: His Commission 
and Achievements.” The following notes 
are a few abstracts. 


The eighth annual meeting of the society 
opens under auspicious circumstances. This 
society, which less than eight years ago was 
small and weak as a child just come into 
life, has leaped into vigorous manhood in so 
short a space of time that it seems al- 
most to have sprung ful] fledged from 
the brains of its founders, even as the 
fabled Athena from the head of Zeuss ; 
and possibly there is more in this com- 
parison than at first sight appears. This 
society, but lately only a conception in 
the brains of a few engineers, bas now 
attained a membership of over eight 
hundred, among whom are more mechanical 
engineers than the whole world could have 
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besides gems of untold value. From this 
the mechanical engineer has constructed 
wondrous constructions, and for them dis- 
covered various uses, all of which have 
contributed to the elevation and happiness 
of the race. 

See what the engineer has wrought with 
the one metal, iron. It enters in nearly 
every construction, from that of a nail, 
fastening the wooden box, to the almost 
living locomotive, rushing with rapid speed 
of the storm-wind along the iron ways with 
which the engineer has imprisoned the earth 
as ina net. From it he constructs the 
larger part of the machines with which he | 
supplants and surpasses manual labor. He | 
draws it into wire and stretches it around | 
the globe, that the ends of the earth may be | 
brought together, and with the same wire | 
he builds a marriage tie bet ween cities, which 
rushing waters strive in vain to separate. 
With it makes cooking utensils, steam 
boilers, and, according to the latest reports, 
there are afloat 10,000 steamships, of which 
9,000 are built of iron and steel; 350,000 
miles of railroad, and nearly one-half of 
this amount in the United States. With 
the minerals the engineer has also supplied 
many needs and luxuries of man. There is | 
coal, for example; the 400,000,000 tons in | 
round numbers annually mined, give life, | 











warmth and power. The manner of using 
petroleum bas also kept up with the march 
of progress. The engineer has overcome 
the obstacles of the earth, and opened path- | 
ways of commerce. Electricity has also | 
accomplished wonders. That discoveries | 





mustered a hundred years ago. Thisisa are evidenced by the fact that of fifty 
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cause of congratulation, but it is only one of 


| the reasons why we meet here to-night un- 


der such auspicious circumstances. Another 
is, that the character of the work done by 
the society is improving year by year, while 


its transactions are being sought for by sim- 


ilar societies in different parts of the world. 
As mechanical engineers, we may perhaps 
be pardoned if we inquire what relation we 
bear to what has been done, and what re- 
mains to be done, in the line of the world’s 
As very truthfully said at a 
preliminary meeting for the organization of 
this society, by one we delight to honor, A. 
L. Holley, the profession of the mechanical 
engineer underlies all forms of engineering, 
as well as architecture, manufactures and 
commerce, while science is even dependent 
upon it for the means of progress. 

The civil engineer may plan railroads 
with their bridges, tunnels, cuttings and 
embankments, or lay out cities and water- 
ways, but he cannot execute nor equip 
them without the mechanical engineer. 
Neither can the mining, electrical, marine 
or hydraulic engineer get along without 
calling in the assistance of his brother who 
mainly with dynamics. But the 
mechanical engineer’s profession is not 
only the most important, it is also the 
oldest art or profession on the face of the 
earth, excepting agricultural, if the latter 
we may call a profession. Already man 
has dug deep and made grand discoveries 
of hidden treasures, such as iron, copper, 
gold, and about fifty other metals, coal, 


progress. 


deals 


metals known, but eighteen are at present, 
and twelve of these but recently, used in 
the mechanic arts. Outside of that, how- | 
ever, there are immense fields for mechanic- | 
al conquests. Waste is going on all around | 
usin the great forces of nature. We are) 
called upon to devise methods to store up | 
the heat of the sun. If we canin the future | 
utilize heat as fully in thermo-electric 
power as now in ordinary boilers, and in 
addition, when the radial heat of the sun 
can be manufactured into electrical force 
we will have reached the time when ma- | 
chinery will run at very little or no cost | 
outside of the interest, wear and tear. The)| 
society must be a factor in such results. 
Its every meaning is to mingle experiences, 
to discuss causes, and to extend research. 
The mission of the mechanical engineer is 
to subjugate all natural forces and elements. 

At the conclusion of the president’s ad- 
dress, Prof. John E. Sweet read a paper 
(published in full in our last week’s issue) 
on ‘fA New Principle in Steam Piston Pack- 
ing.” The discussion which followed was 
very brief, and altbough no one seemed to 
disagree with the author, it seemed that the 
members were not ready to pass opinions 
upon the packing until more experience 
with it had been obtained. In connection 
with this subject, some of the members 
asked for the reason of steam cylinders 
wearing more in the center than at the ends. 
President George H. Babcock closed the 
discussion by saying that he found many 
cylinders had worn more at the ends than at 


which had proved successful in mansions | salt, etc., and a hyndred other minerals, the center, and the probable reason why 
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some of the nembers thought tbat cylinders 
did wear more at the center was, that they 
measured too close to the end. If they had 
measured the diameter a few inches away 
from the end they might possibly have dis- 
covered that the cylinders had worn more 
at the ends than in the center. 

The second session was held on Tuesday 
morning, Nov. 29, at the same place. Sev- 
eral reports were read. Among these was 
one from Treasurer Wm. H. Wiley, showing 
that the year’s receipts amounted to $10,- 
586.20, and the expenses $10,413.03. A 
report from the committee having charge of 
the ballots announced that the following 
officers had been elected for the ensuing 
year: President, Horace See, of Philadel- 
phia; vice-presidents, W. 8. G. Baker, Bal- 
timore, Md.; Henry C. Morris, of Philadel- 
phia, and C. J. H. Woodbury, Boston, Mass.; 
treasurer, William H. Wiley, of New York ; 
managers, Stephen W. Baldwin, New York; 
Frederick Grinnell, Providence, R. I., and 
Morris Sellers, Chicago, Ill. 

It was also announced by F. R. Hutton, 
that the next meeting of the Mechanical 


|Engineers would take place at Nashville, 
Tenn. 


Following are abstracts of a few of the 
papers presented : 

OF NON-CONDENSING 
GINES. 

Prof. R. H. Thurston presented a paper 
with the above title, in which were tabu- 
lated a number of experiments. The paper 
was in a sense a continuation of the subject 


INTERNAL FRICTION EN- 


: fj 2 | as previously presented to the society by the 
| will be still more wonderful in the future | 


author. Following are the conclusions 
arrived at: 


1. The conclusion derived by study of the 
above is evidently that the internal friction 
of an engine of this class, operated under 
the conditions here described, with a con- 
stant speed secured by the action of a throt- 
tling governor, is sensibly constant for all 
loads, and that the variations occurring at 
the points of connection in the train trans- 
mitting the work of the engine, when the 
power varies, form too small aproportion of 
the total friction to have important or sen- 
sible effect on the total, or to be observed in 
presence of other usual causes of irregular- 
ity. 

2. The conclusion reached by a compari- 
son of the results of this investigation with 
those which have preceded is as obviously 
that the internal friction of this class of 
engine (the non-condensing) is sensibly in- 
dependent of the magnitude of the load and 
of the power developed; but that it is vari- 
able with speed and with efficiency of lubri- 
cation in a very observable degree. 

3. In the engine here used, the total fric- 
tion was considerably less than in that em- 
ployed in the investigation last reported, 
probably in consequence of its having been 
longer in service, and its bearing having thus 
come to a better condition. We may thus 
readily find here confirmation of a fact well 
known to engineers of experience, that the 
operation of a well-cared-for engine will 
continuously, and fora long time, appre- 
ciably reduce the internal friction of the 
machine. 


CENTRIFUGAL PUMPS AND THEIR EFFICIENOIES. 


In this paper, presented by Wm. O. 
Webber, the results of several tests are de- 
tailed for reference, an efficiency of from 50 
to 64 per cent. having been obtained. Then 
the author says : 


Mr. Parsons deduces some very valuable 
facts in relation to centrifugal pumps, which 
may be briefly stated as follows : 

1. There are two totally different con- 
ditions in which a centrifugal pump may be 
situated while it is rotating. One, in which 
it is revolving just fast enough to raise the 
water up to the discharge pipe, and no fur- 
ther; and another in which it is revolving 
slightly faster, and discharging water out of 
this pipe. In the first case there is only 
centrifugal force, which is produced by the 
water in the fan rotating, that maintains the 
column of water in the discharge pipe. 

In the second case this force is still pro- 
duced, but in addition to it another, which 
may be called the force of impact, or in 
other words, the force with which the blades 
of the fan impinge against the water dis- 
charged by the pump. 

2. That a fan when rotating will support 
a column of water, the velocity due to 
whose height is equal to the tangential 
velocity of the circumference of the fan. 

3. That the internal angles of the blades 
vary both with the hft and discharge with 
which the pump is intended to work. 

4. That the pump should be so propor- 
tioned in its passages as to have a gradually 
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increasing velocity in the water until it ar- 
rives at the circumference of the disk or 
fan, and then to have a gradually decreasing 
velocity until it issues from the discharge 
pipe. 


This condition is obtained by having a/| 


conical or tapering suction pipe, a spiral 
casing surrounding the fan, a proper 
amount of ‘‘ whirlpool” space in which to 
eliminate the ‘‘eddies’’ produced by the 
ends of the blades of fans, and a tapering or 
conical discharge pipe. And lastly, that the 
tangential velocity of the fluid being 
pumped, on leaving the fan or disk, should 
not be more than from 24 to 30 feet per 
second. 


THE USE OF KEROSENE OILIN STEAM BOILERS. 

In this paper the author. L. F. Lyne, gives 
his experience in the use of kerosene oil in 
steam boilers at the Jersey City Electric Light 
Company’s station. There wastrouble with 
scale in these boilers, and after some experi- 
mental work the following plan was fol- 
lowed : 


We then adopted a rule of one quart of 
kerosene oil per day for each of the 100 
horse-power boilers, and three pints for the 
155 horse-power boiler. The water is blown 
down two gauges evety week and the entire 
contents every month. Water is never 


| fectly, the percentage of reduction of area 
‘in the last test pieces broken being 
much higher than in those broken on the 
same day that the bar was rolled. Here 
| was evidently something worth invest- 
igating. Knowing the very misleading 
| conclusions which can be obtained by rea- 
soning from an insuflicient number of ex- 
periments, where the conditions are as com- | 
plicated and variable as in the making of a 
steel bar, it seemed best to get as large an 
accumulation of data as possible together, 
and then endeavor to read their story and 
deduce a theory which would explain what 
they told. Accordingly, at such times as it 
has been possible during the past two years, 
experiments have been carried on by testing 
bars of steel immediately after rolling, and 
again after several days have elapsed, and 
the data so accumulated are now thought to 
| be sufticient to arrange and discuss intel- 
ligently. 

As a result of a large number of experi- 
ments the author concludes: 


To sum up: The tests made upon the 
three-quarter inch round bars seem to prove 
quite conclusively that after rolling, steel 
increases in percentage of reduction of area, 
in percentage of elongation and in ultimate 
strength, and decreases in elastic limit. I 
have endeavored to account for these 
changes by supposing that the rough me- 





used to wash them out, nor is a scraper 
necessary ; for the mud all goes out with the 
water. An examination is made of the in- 
terior and we put them to work again. 
This is a wonderful relief to us, for the 
reason that no scale forms in any of our 
boilers, and the corrosive action mentioned 
as having existed at first, has entirely 
ceased. 

Another thing worthy of special notice is, 
that it was impossible to keep a glass water 
tube in use more than three months at a 
time, and oftentimes they would break 
within two months. Before using kerosene 
these tubes would become badly grooved 
and eaten away at the upper ends, so that 
they would break. Our engineer came very 
near losing his eyesight through the break- 
ing of one of these glasses, and his face was 
badly disfigured by being cut with the 
broken glass. Now these tubes do not show 
any such action, and they have been in use 
more than a year. 

I admit that rubber packing and kerosene 
oil do not agree, so to guard against any 
trouble from that source, I had new nuts 
one and one half inches deep placed at the 
ends of the glass tubes, and used asbestos 
wicking dipped in boiled oil, and then 
squeezed dry, for packing They do not 
leak, and these joints are permanent. 

» « x In conclusion, I desire to say that 
crude petroleum has, to my certain knowl- 
edge, been used in steam boilers during the 
past eleven years and upwards, where, with 
judicious application, it has been success- 
ful in removing and preventing scale. 
While this is admitted. I must also acknowl- 
edge that great damage to boilers has re- 
sulted by not observing the necessary pre- 
cautions in the quantity put iato the boiler 
each time. I will mention but one instance, 
which is that of a tug-boat now running in 
New York harbor. The boiler was badly 
scaled, and some one advised the engineer 
to use crude petroleum; so he ‘ gave the 
boil. r a good dose,” as he said. In a few days 
the tubes began to leak, and the crown- 
sheet bagged down. The boat was then 
laid up, when it was found that the heavy 
oil had mixed with the mud and had formed 
a paste on the crown-sheet. This paste 
kept the water from reaching the plates, 
hence the result stated above. This paste 
was so dense that water from a hose would 
not dislodge it; and I do not hesitate to say 
that, had kerosene oil been used in this in- 
stance, instead of crude petroleum, the 
boiler would not have been injured. The 
reason is that there is not sufficient body in 
kerosene oil to form’a paste. The chief ob- 
jection to crude petroleum is that it is too 
heavy, while in kerosene oil there is no sub- 
stance which will stick fast to the interior 
of a boiler. , «» Our boilers do not lift their 
water, they are free from scale, and our fuel 
bill is thereby greatly reduced. 

NOTES ON 


RESULTS OBTAINED 


TESTED SHORTLY 


FROM 
ROLLING, 


STEEL 
AFTER 

This paper, presented by Edyar C. Felton, 
deals with the following observation : 

Two years or more ago, some interesting 
facts were noticed in connection with cer- 
tain tests then being made by the Pennsyl- 
vania Steel Company on structural steels for 
a well known bridge across the Ohio River. 
These facts were as follows: The inspector 
employed by the bridge company for whom 
the work was being done, being in a great 
hurry to leave our works, had tested several! 
heats on the same day that the test bars had 
been rolled, and had rejected each heat so 
tested ; the cause of rejection in each case 
being a low percentage of reduction of area. 
Several days Jater, pieces cut from the same 
bars were tested and found to fill the re- 
quirements of the same specifications per- 


chanical treatment of the metal by the rolls 
‘has temporarily weakened the hold of its 
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for space must be made before January 15, 
and all entries must be made by April 15, 
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is left exposed to the action of the atmo 
sphere. Houses so constructed are very 
sanitary, and the necessary ventilating and 
heating arrangements can readily be carried 
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‘Star’? Screw Cutting Engine Lathe. 
The Practical Mechanics’ Institute of 
The illustration on this page shows a new Poughkeepsie. 


foot lathe, made by the Seneca Falls Manu- 
facturing Co., of Seneca Falls, N. Y. 

It swings 9 inches over the bed, 5$ inches 
over the carriage, and takes 25 inches be- 
tween It is back geared and has 
an automatic cross feed. The spindle is of 
steel, 1} inches in diameter, and has a in. 
hole through it, the boxes being adjustable 
for wear, ana lined with anti-friction metal. 

The carriage is substantially gibbed to the 
rest, and is so made as to admit of the use 
of milling or other fixtures, if desired. A 
friction feed is provided for turning, which 
is reversible by the movement of a lever. It 
will cut screws, either right or left hand, 
from 3 to 64 per inch, without compound- 
ing, and can be compounded for other 


centers. 





pitches. All gears are cut from solid metal | 

. : . . | 
by improved automatic machinery and will 
run smoothly. 
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molecules upon each other, and that this 
hold is regained when the metal is allowed 
to rest. 
STANDARD SECTION LINING. 
This subject was presented by Frank Van 
Vleck. The argument of the author was 
for standard practice in respect to section 
lining, to represent various kinds of mate- 
rial. The subject was presented, with il- 
lustrations, in our issue of April 9, 1887. 
<->: — 


The Brussels International Convention 
and Exhibition. 
This exhibition, which opens May 3 


1888, is for a twofold purpose. We quote 
from the rules and by-laws sent us by Arm- 
strong, Knauer & Co., 822 Broadway, New 
York, who are the agents in this country, as 
follows: ‘‘ The object of the great interna- 
tional competition of sciences and industry 
First, the organization of a competition 
between the industrial products of all coun- 
tries, with prizes allotted to those who have 
discovered, after following a complete given 
formula, the greatest usefulness of matter as 
to science and economy. Second, the or- 
ganization of a universal international ex- 
hibition, to which are admitted all products 
of commerce, industry, agriculture and hor- 
ticulture, as in preceding exhibitions.” 


is: 





The foot power is of entirely new design 
The treadles work independently of each 
other, are movable lengthwise, each being 
connected at opposite ends of the driving- 
wheel shaft in such a manner as to produce 
a strong, positive, and continuous motion, 
and may be operated with both feet, sitting, 
or with one foot, standing, as desired. 

A countershaft is furnished, in place of 
the foot-power motion, if desired. 

— 

In a lengthy paper, read by Capt. Rogers 
Birni, Jr., before the Military Service Insti- 
tution at author, 
after a historical review of gun making in 
that guns made 
little better 
than those of cast-iron, and that the only 


Governor’s Island, the 
this country, concluded 
from steel castings were but 


material fit for use for large guns was forged 
steel. 
i 

A new system of building houses of steel 
plates is being introduced by M. Danly, 
manager of the Societe des Forges de Chat- 
eleneau. It has been found that corrugated 
sheets, only a millimeter ( 0394'’) in thick- 
ness, are sufliciently for building 
houses several stories high, and the material 
used allows of architectural ornamentation. 
The plates used are of the finest quality,and as 
they are galvanized after they have been cut 
to the sizes and shapes required, no portion 


strong 


Not long since, we referred to the forma- 
tion of an educational association of me- 
chanics and engineers at Poughkeepsie, N. 
Y. Our correspondent, F. H. Treacy, of 
that place, writes us in reference to this 
association : 

‘* The Practical Mechanics’ Institute,” re- 
cently started in this city, is meeting with 
good success. The membership is increas- 
ing, and a good, healthy interest is taken by 
the members at the meetings each week. 
We are now installed in our own quarters. 
which, although rather plain and unpreten- 
tious, answer very well until the state of our 
finances permit something better. At pres- 
ent our meetings are devoted to the dis- 
cussion of some subject which has been de- 
cided upon at a previous meeting; this 
arrangement gives each one time to prepare 
himself. Any member may ask for in- 
formation on any question relating to the 
different trades embraced by the Institute, 
during the time set apart for such ques- 
tions. The idea is this: Suppose one of the 
members has had trouble with a job; he can 
at the next meeting state his case and re- 
ceive the opinions and ideas of the other 
members who are familiar with the branch 
he is engaged in. The society admits to 
membership, engineers, marine and steam: 
machinists, moulders, pattern makers, and 
millwrights. The cost of membership has 
been made as low as possible, in order to 
give those who are serving an apprentice- 
ship at any of the above trades a chance to 
join without seriously feeling it. 

—— +> 
Wanted—Information About Mutual Ben- 
efit Associations, 

We give place to the following letter, in 
hopes that it may bring information beyond 
that which we are able to give. We shall 
be glad to hear of the workings of mutual 
benefit societies, unconnected with other as- 
sociations : 


Publishers American Machinist, 

City: 

GENTLEMEN—Our workmen are moving in 
the matter of establishing a mutual benefit 
society amongst themselves, and we are de- 
sirous of giving them all the assistance we 
can. To this end, we will appreciate it if 
you will give us any suggestions that may 
occur to you in this connection, or send us 
plans of any such association of which you 
may be cognizant. 

Yours very truly, 
ATLAS ENGINE Works. 
ape — 


New York 


An example of the rage to start new com- 
panies upon a small basis of success is seen 
in the instance of the investment in the Go- 
iron range, in Michigan. Money 
flowed like water into the companies or- 
ganized to operate here, and in less than a 
year hundreds of thousands of dollars of the 


stock could be bought for anything offered. 
—-_ 


Under the heading, ‘‘ Co-operation be- 
tween Railroads and the Navy,” the Spring- 
‘*As soon as we get over 


beic 


field Union says: 
the rush, we are going to invent a big navy 
gun that will throw deadly car stoves into 
Two grand results 
will be accomplished. The enemy will be 
annihilated in a particularly melancholy 
manner, and we shall get rid of the car 


the enemy’s vessels. 


stoves.” 





ve 
Wherever our manufacturers have 
tained and held foreign trade, they have 
done it by virtue of furnishing the articles 
wanted, without reference to their own 
prejudices in the matter; sometimes they 
have failed because they have assumed to 
know the wants of their customers better 
than the customers themselves. It has 
taken British manufacturers years to learn 
that buyers bad rights in the way of decid- 
ing what they should buy, and it has cost 
them a good deal of trade, even in British 
provinces. As American manufacturers reach 
out after a foreign outlet for their goods, 
they should profit by the mistakes of others. 
Because certain lines of goods are in demand 
here there is no evidence that they will satis- 
fy the demand in some other locality. And 
this is especially true of machinery. Noth- 
ing but an intimate knowledge of a people 
and their surroundings will enable a manu- 
facturer to offer them what they want, 
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Photographing Machinery. 


It is generally conceded by photographers 
that one of the most difficult objects to 
make a satisfactory photograph of, is a 
piece of machinery. 

The reason for this is quite apparent upon 
a little consideration, and lies in the fact 
that machinery almost always consists of 
parts which are unfinished, and painted a 
dark color, so that they reflect very little 
light, while other parts are brightly finished, 


/and often polished, so as to reflect about all 


the light which falls upon them. The re- 
sult is, that when a negative is exposed long 


enough to bring out the dark parts of the 


machine distinctly, the exposure is entirely 
too long for the finished parts, and if, on the 
other hand, the exposure is timed for the 
bright parts, the darker portions are usually 
represented by black patches which show 
absolutely nothing of form or construction. 

A great many photographs of machinery 
come to this office, and many of them show 
that efforts have been made to overcome 
this difficulty. Among other methods, 
lamps with reflectors are placed so as to il- 
luminate the dark portions. 

This makes the machine itself look about 
right to the eye ; but since no artificial light, 
except the electric light, has any effect upon 
a photographic negative, it will be seen that 
such a plan can be of no benefit, and the re- 
sults show that it is not. 

There is a plan not generally known, 
which always produces satisfactory results, 
and that is to paint the machine all over; 
using for the finished parts a paint mixed 
with any oil which will not readily harden 
or dry out, so that after the negative is 
taken, the paint may readily be wiped off. 

It will be seen that by this means all parts 
of the machine can be made to reflect light 
equally. 

It is a good idea, also, to have several 
different shades of this paint, and after the 
first exposure, any parts which do not come 
out sufficiently may be painted lighter, 
while those which are too light may be 
painted darker, and thus, by a few experi- 
ments, a perfectly satisfactory negative may 
be obtained. 

This is a matter of considerable import- 
ance to many manufacturers and mechanics, 
whether they make photographs to send to 
prospective customers or whether they are 
taken for engravers to work from, and 
the method indicated above has been used 


; enough to prove that it is of great practical 


value. 
AB 
A Wonderful Locomotive, 

The mechanical world is continually being 
amused by accounts in the daily papers of 
wonderful inventions which are to entirely 
revolutionize the established practice, and 
demonstrate the utter fallacy of long ac- 
cepted and well understood principles of 
mechanics. 

The latest specimen in this line is the 
scheme of a genius who has invented and 
built a locomotive, in which are embodied 
some very radical departures from estab- 
lished practice in locomotive building. 

The machine is illustrated and described 
in a recent issue of a Boston daily; the 
writer of the article evidently being pos- 
sessed of much more enthusiasm for his sub- 
ject than knowledge of locomotive and rail- 
road matters. 

It is very refreshing to a mechanic to read 
a description of a locomotive by a writer 
who refers to the main rods as “ the main 
bars which connect the forward driving 
wheel with the cylinder,” and who makes 
the statement that with the present form of 
locomotive it necessary to reduce the 
speed to 15 miles an hour /n going around 


is 


curves. 

The new engine has only one pair of driv- 
ing wheels, and instead of the tires being 
round, they are provided with *‘ 105 facets,” 
or flat places ‘‘two inches long.” It is 
furthermore announced that an ordinary 
tire bears upon the rail only upon a mathe- 
matical line, which is the reason that it 
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statement which, to a mechanic, is quite en- 
tertaining, to say the least of ic. 

The assumption upon which the whole 
affair is based, viz.: that adhesion would be 
increased by increasing the surface of con- 
tact between the tire and the rail—if such a 
thing were possible—is contrary to well-es- 
tablished laws of friction, and has been re- 
peatedly disproved; but such trifling ob- 
stacles are of course not allowed to stand in 
the way of a genius and a newspaper re- 
porter who start out to revolutionize things, 
and a claim is therefore confidently put 
forth that this engine, on account of the 
absence of ‘‘side bars” and the increased 
frictional surface will pull more cars and 
go around curves much faster than the en- 
gines now in use, and up hill as fast as 
down hill. ‘‘ This being the fact, it will be 
seen that the particularly fast time of six 
hours to New York can be shortened very 
considerably.” 

Locomotive engineers have a very strong 
antipathy to flat places on driving wheel 
tires, even one such place being strongly 
objected to, and we imagine it would be in 
teresting to be present at an interview in 
which the genius was trying to persuade an 
engineer to make the attempt to shorten the 
time between Boston and New York with 
an engine having, not one, but 105 flat 
places on each driver. 

Altogether, we do not remember to have 
seen an article relating to a mechanical 
matter in which the statements and claims 
were more unanimously and ludicrously 
absurd, and if the engine ever revolution- 
izes anything, it will probably be the 
pocket-books of those who may be induced 
to become interested in it. 

a 


Present Tendency in the Manufacture of 
Firearms. 


What at the first glance seem to be para 
doxical operations are now taking place in 
the manufacture of firearms. The tenden- 
cy in the manufacture of cannon is to make 
them constantly larger and heavier; to 
throw heavier projectiles to greater dis- 
tances, and with greater destructive force. 
On the other hand, there is a decided move- 
ment among the European nations to reduce 
the caliber of the rifles used by infantry, and 
such a reduction is under consideration by 
the military authorities of our own country. 

Germany having recently equipped its 
army with a repeating rifle at enormous ex- 
pense, and having kept its armories at work 
night and day to get ahead of France in the 
matter, is now to begin all over again with 
a new small bore rifle, because the French 
have a small bore. The new arm will have 
a caliber of eight millimeters, or .315’’—a 
reduction from the present one of .117”. 
The rifle adopted by the French is of only 
.807” caliber, and is provided with a maga- 
zine which carries eight cartridges. Anew 
concentrated and smokeless powder is used, 
and a steel bullet. At customary ranges the 
trajectory is almost flat, which, of course, 
results in greater precision of fire. 

Not only France and Germany, but Aus- 
tria, England, Holland and Italy are moving 
in the same direction. All the arms are to 
be provided with magazines, and the advan- 
tages claimed are greater precision, rapidity 
of fire, and the fact that the soldier will be 
able to carry about twice as many cartridges 
as is possible with the arms of largerbore. 

The European nations watch each other 
very closely in the matter of armament, and 
if any one of them adopts a superior arm, it 
infallibly results in improvement by all the 
rest, the decided effect on the soldier’s mor- 
ale, of the confidence resulting from the 
knowledge that he carries as good anarm as 
the one in the hands of the enemy, being ap- 
preciated at its full value. 

li - 


Our readers will be pleased to know that 
George Escol Sellersis to contribute further 
articles upon ‘Early Engineering Remi- 
niscences.” In a recent letter from Mr. Sel- 
lers, he informs us that he has been away 
from home for afew months, taking a vaca- 
tion, as it were, and that he has returned 
and has another article nearly ready. Those 
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who read Mr. Sellers’ vigorous articles wil! 
be interested in knowing that he is now more 
than eighty years old, that he has always 
been a busy man, and was well entitled to a 
little recreation. 

a 
Railroad Commissioners and the Standard 

Oil Trust. 


In the fight which the people of this coun- 
try are evidently destined to make with gi- 
gantic monopolies and abuses which seek 
to strangle legitimate trade, and control all 
avenues and means by which the necessaries 
of life are to be obtained, the fact must be 
faced, that those who engineer these affairs 
are men of exceptional ability, are able to 
devote much time and money to devising 
and arranging their schemes, and entirely 
unscrupulous in carrying them out. 

As an additional evidence on this al- 
ready well understood point, some tes- 
timony has been recently brought out be- 
fore the Inter-State Commerce Commission, 
which is interesting as going to show some 
of the methods of the Standard Oil Com- 
pany in its efforts to supply to every citizen 
his necessary illuminant. 

A certain proportion of the profits of the 
combination is paid to each member of the 
trust, and if, for any reason, it is thought 
desirable to shut down any certain factory 
for a time, its owners still draw their share 
of the general profits. Thus it is clear that 
if the trust can secure the levying of very 
heavy charges for the transportation of oil 
over any road which must be used by one 
of their competitors in reaching his market, 
they can then shut down their own factories, 
depending on that road, until the strength 
of the opposition is exhausted, and itis com- 
pelled to yield. By this arrangement, the 
prohibited discrimination in rates by the 
railroad is avoided, and yet the object of 
the monopoly is attained by crushing out 
competition. 


gi 


Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly, and according 
to common-sense methods. 

Every question, to insure any attention, must invart- 
ably be accompanied by the writer's name and address. 
If so requested, neither name, correct initials nor loca- 
tion will be published. 

















(506) W. J. C., New Brunswick, N. J., 
writes: Iam desirous of knowing how an ordinary 
steam engine piston is constructed, the arrange- 
ment of the rings, etc. A.—See AMERICAN Ma- 
CHINIST, page 6, June 11, 1887, and page 4, June 25, 
1887. 


(507) O.S.8., Morenci, Mich., asks: 1. 
What would be the size of a brick made \ size, the 
standard brick being 2’’x 4’’x8’ ? A.—According 
to the general understanding and practice among 
mechanics, it would be 4’ x 1" x2”’. 2. What would 
be the size of a drawing made X size of same? 


These questions are to settle a dispute. A.—4’’x 
=o". 
(508) J. S., Hoboken, N. J., writes: 


Please give me the size of the ventilator necessary 
to take off the moisture from a drying room 
(foundry) of the following dimensions : 12’ x9’ x7 
with 12 hanging horses. Thesteam coil is 6x8 feet 
1inch pipe with 50 pounds pressure. A.—For the 
area of clear opening of ventilator allow 3 square 
inches for every square foot of the radiating surface 
of the coil. 


(509) R. B., Brooklyn, N. Y., asks: 
1, What is the average length of steam cylinders to 
their diameter? A.—There is no way of stating an 
average. Insome cylinders the stroke is five or six 
times the diameter, in others no more than half. In 
stationary engine practice they generally run from 
stroke, equal to diameter to stroke three times the 
diameter. 2. What meant by expansion eight 
fold, sixteen fold, etc.? A.—When steam follows 
lg of the stroke the expansion is said to be eight 
fold, and so on. 


(510) A.C. B., Windsor, Conn., writes : 
My teacher says that he thinks air has*been re- 
duced to a lump or solid. Will you kindly inform 
me if it has been done, and if so, how? A.—In 
Prof. John Tyndall's book, ‘*Heat a Mode of Mo- 
tion ” (sixth edition), it is stated that air has been 
liquefied, a description of the manner of doing so, 
with some unsuccessful attempts, is also given in 
the same book. We have never heard of air being 
reduced to a solid, and believe it has not 
done, 
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(511) W. H. S., Kittanning, Pa., asks: 
Why are two main air reservoirs carried on the 
locomotives of the P. R. R.? A.—To obtain a 
sufficient capacity for air. One tank whose capacity 
is as great as the sum of the capacities of the two 
reservoirs would be inconvenient to use, and in fact, 
on some engines, room cannot be found for it. 


(512) J. H., Cleveland, Ohio, asks: 1. 
Will an application for a patent be rejected if it is 
wholly written instead of using a printed blank, 
such as is used by patent solicitors? A.—A patent 
could not be rejected on that ground. 2. Is there 
anything better than clear water for washing blue 
prints? A.—Not that we are aware of. Your other 
questions cannot well be answered unless you know 
the date of the issuein which the article appeared, 
but we think the usual practice is to give to the face 
of pulleys a certain amount of crown or taper per 
foot, regardless of width. 


(518) E. A. R., Boston, Mass., writes: 
In order to settle a dispute please state which of 
the two locomotive works has built the greatest 
number of engines in the last five years, the Baldwin 
Locomotive Works in Philadelphia, or the London 
and Northwestern Locomotive Works in Crewe, 
England? A.—We believe the Baldwin Locomotive 
Works of Philadelphia has turned out the greatest 
number of locomotives. In fact, we believe that 
the Baldwin Locomotive Works turns out a greater 
number of engines in each year than any other 
locomotive works in the world. 


(514) A. F. B., New York, writes: Will 
you kindly inform me what the safe steam pressure 
of a cast-iron jacket kettle may be? It is a small 
one and fed by a % inch pipe with an ¥ inch ex- 
haust. Please inform me what the steam gauge on 
boiler should show to make it safe for the kettle 
with above conditions ? A.—You donot give any 
conditions ; before we can answer your question 
we must know the dimensions of the kettle. But 
we may State this, that there will be no difficulty in 
making the jacket strong enough to stand any pres- 
sure which the steam gauge may show and which 
you may need. 


(515) G. H. C., Brooklyn, N. Y.. asks: 
Will you kindly inform me as to the requirements 
for obtaining an engineer’s certificate? Is it requi- 
site to be a citizen? A.—You need not be a citizen. 
If you wish to obtain a marine engineer’s license 
you will bave to apply to the inspectors of the dis- 
trict in which you reside. If you wish to obtain in 
New York city astationary engineer’s license you 
will have to apply at the police headquarters in 
Mulberry street, New York city. Different regula- 
tions exist in other cities, which you may easily 
obtain by inquiring at police headquarters. In all 
cases you will have to pass 22: examination. 


(516) C. C. B., East Vassalboro, Me., 
writes: I am runnng an engine whose cylinder is 
12 inches diameter and stroke 20. The steam ports 
ace 54” x 8144"; exhaust port 1 1-7’'x 8%”. The 
valve has ¥ inch lap, and inch inside lap ;_ bridges, 
1 inch thick ; travel of valve, 24% inches, and lead 
1-16 of aninch. If I cut out the 4% of an inch inside 
lap, making the valve line and line, will I get any 
more power from the same amount of steam, or in 
what way will it affect the engine? A.—You will 
not gain anything by cutting out the inside lap 
unless you run at very high speed; if you do cut it 
out, the exhaust steam will be released a little sooner, 
that is, with the inside lap, steam will follow the 
piston from about % of an inch to 1 inch further 
than it will follow with the lap cut out. 


(517) W. H., Dover, N. J., writes: I 
would ask: 1. Which is liable to roll the most, a 
wide steamboat or a narrow one, both having the 
same draft of water? A.—That will depend greatly 
upon the relative height of the loads; but if both 
are loaded alike the narrow one will roll the most. 
2. Will a screw steamer roll more than a steamer 
with paddle wheels, both having the same draft? 
A.—If the lines of both ships are alike, the screw 
steamer will roll the most. 3. A steamer draws 
26 feet of water and has a propeller 24 feet 4 inches 
in diameter ; do you think the propeller is too large, 
as it is not more than1 foot 8 inches below the 
surface of the water? A.—Your question is very 
indefinite; considerable more data would be re- 
quired to answer it; but on general principles we 
should say the propeller is not too large. 


(518) O. M., Cincinnati, Ohio, writes: 
1. We have a 20 horse-power return flue boiler 
which we charge in winter with steam from another 
boiler. Is it best to cover flues with water when so 
in use? A.—You do not state whether you havea 
fire in the boiler or not. If you have a fire in 
boiler, then by all means cover the flues with water. 
If not, we believe it will also be best to have the 
flues covered with water, which will retain the heat 
of the steam better than when no water is used. 2 
How can we keep the inside of boiler from rusting 
when not in use during the summer? A.—There 
are several ways of preventing the boiler from 
rusting. Probably the best way is to blow out the 
water while hot, allow the boiler to dry, and then 
close it up perfectly air-tight. Others wiil fill the 
boiler with water and close it up tight, while 
again some engineers will nearly fill the boiler with 
water, pour oil on top of the water, and then let the 
latter gradually flow out of the boiler, the idea 
being that as the water flows out the oil will adhere 
to the plates and keep them from rusting. 


(519) E. M, Boston, Mass., writes: 1. 
I have two steam cylinders that [ intend to make 
a compound engine of. The high pressure cylinder 





is 24’ x 544”; the low pressure is 5’’ x 544”, The 
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steam ports in the high-pressure cylinder are 9-82 
inch by 2% inches ; exhaust port, 9-16 inch ; bridges, 
7-32 inch ; valve travel for both cylinders, 144 inches. 
The ports in low pressure cylinder are 4 inches long, 
and in all other particulars are the same as in high 
pressure cylinder. The steam supply pipe of the 
high pressure cylinder is 3% inch; that of the low 
pressure 1 inch; the exhaust pipe from low pressure 
cylinder is 14 inches. What I want to know is: will 
these dimensions give good enough results for the 
money that it will cost to complete the work, or 
will it be better to make the low pressure cylinder 
up as a simple engine, on account of the small 
ports? A.—You do not give the speed at which you 
propose to run, but on general principles the ports 
in the large cylinder are too small, and we do not 
think it will pay to use the cylinder at all. In any 
case we should not recommend making compc yund 
engines so small as this. 2. I also intend to make a 
3'’x 519” yacht engine, with steam jacket exhaust ; 
that is, the exhaust steam to agg from each side of 
the cylinder around and to the back of cylinder. 
Will this give better results than to exhaust from 
one side of the cylinder in the usual way? A.—As 
the exhaust steam is cooler than the steam inside 
the cylinder, the proper thing is to get it away with 
the least possible contact with the outside of cyl- 
inder. 3. The steam ports in the cylinder are 234 
inch by 3¢ inch: exhaust. 34 inch; travel of valve, 
17-16 inch. What should be the size of steam and 
exhaust pipe? A.—One inch steam pipe and 1 
inch exhaust pipe will do very well. 
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Gear Wheels. See Adv., page 16. 

Link-Belting. 

Send for catalogue of Link-Belting. 

Over 50,000,000 feet of Link Belt in use. 

Link-Belt Machinery Co., Chicago and N. Y. 

Shafting Straighteners. J. H. Wells, Tampa Fla. 

Steel Name Stamps, ete. J. B. Roney, Lynn, Mass 

Lamb Knitting Machine Co., Chicopee Fails. Mass. 

Machine work and _ patternmaking. Anderson 
Machine Works, Peekskill, N. Y. 

Light articles built to order by the American Sew- 
ing Machine Co., Philadelphia, Pa. 

For Electric Recording Steam Gauge, write Tele- 
meter Co., 44 Barclay st., New York. 

The Best Upright Hammers run by belt are made 
by W. P. Duncan & Co., Bellefonte, Pa. 

For Catalogue of 2d hand lathes, planers, etc., 
write to Jobn Steptoe & Co., Cincinnati, O. 

-attern and Brand Letters. Vanderburgh, Wells 
& Co., cor. Fulton and Dutch sts., New York. 

Solid Nickel-Seated ‘‘ Pop”’ Safety Valves. Con- 
solidated Safety Valve Co., 111 Liberty st., N. Y. 

R. Dudgeon, 24 Columbia st., New York. Improv- 
ed Hydraulic Jacks and Roller Tube Expanders, 

Davis Key-Seating Machines, kept in stock, by 
Manning, Maxwell & Moore, 111 Liberty st., N. Y. 

The bulldozer forming, forging and bending ma- 
chine. Williams, White & Co., Moline, Ill., m’f’s. 

‘“Bradley’s Power Hammers, the best in the 
world.” 20sizes. Bradley & Co., Syracuse, N. Y. 

Ice and Refrigerating Machines, 124 built, and all 
successful. David Boyle, 521 Monroe st., Chicago, II] 

Selden Packing. for stuffing-box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt st., N.Y. 

Drawing Materials, all kinds. Get catalogue. Men- 
tion this paper. G.S. Woolman, 116 Fulton st., N.Y 

Buy the Excel. Upright Drill; sizes, 20’, 25’’, 28’, 
32”, 36” swing. Currier & Snyder. Worcester, Mass. 

Foundry ladles and shanks wanted; send sizes 
and prices to Shriver’s Foundry,333 E 56th st., New 
York City. 

The Improved Tabor Steam Engine Indicator, 
made and sold by The Ashcroft Mfg. Co., 111 Lib- 
erty st., N. Y. 

Engine Lathes, Hand Lathes, and other fine tools. 
Assortment large; prices low. Frasse & Co., 92 
Park row, N. Y. 

For the latest improved Diamond Prospecting 
Drill, address the M. C. Bullock Mfg. Co., 138 Jack- 
son st., Chicago, Il. 


Inventors should write R. G. DuBois, Patent 
Attorney, 916 F street, Washington, D. C., for re- 
liable information pertaining to patents. 

Ten 16in. Engine Lathes, ten 18 in. Eng. Lathes, 
ten 14 in. Eng. Lathes, ten 15 in. Engine Lathes. 
Nicholson & Waterman, Providence, R. I. 

The Brown & Sharpe Mfg. Co. have placed at No. 
23 8S. Canal st., Chicago, Ill., a sample line of milling 
machines and other machinery with 8. A. Smith. 

Macbinists’ supplies, brass goods, m’f'rs’ supplies, 
polishing materials, all kinds wire, metals, ete.; in 
any quantity. Jordan & Gottfried, 208 Canal st.,N.Y. 

For Best Return Steam Traps, Pressure Regula- 
tors, Positive-Acting Pump Govs., Back-Pressure 
Valves. T. Kieley, 11 W. 13th st.,.N.Y. Send for des’n. 

Curtis Pressure Regulators, Curtis Return Trap, 
Curtis Damper Regulator. See Dec. 10, p 15. Send 
for circular No. 17. Curtis Reg. Co., Boston, Mass. 

Patents relating to machinery should be secured 
by experienced mechanics acquainted with the law. 
Write to A. K. Mansfield & Co., mechanical engineers 
and patent experts, 280 Broadway, N. Y. 

W.H. Hoffman, consulting engineer, 94 Liberty 
at.. B.. F Mechanical engineering in all its 
branches; working drawings for the transmission 
of power by steam, water, air and electricity. 

Hot Water Supply. A practical treatise on the 
fitting of hot-water apparatus for domestic and 
general purposes. By F. Dye. 82 pages, with 25 
illustrations. 1lzmo., cloth, $1. Send for catalogue. 
E. & F. N. Spon, 35 Murray st., N. Y 

** Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator, and making all required calcu- 
lations from the diagram; also the principles of 
economy in operating steam engines, and current 
practice in testing engines and boilers. Price, $2, 
postpaid. Published by John Wiley & Sons, 15 
Astor Place, New York. 

‘*Binders” for the AMERICAN MACHINIST. Two 
styles—the ‘*Common Sense,”* as heretofore sold 
by us, and mailed to any address at $1.00 each, and 
the ‘* New Handy,” maiied at50c.each. The former 
has stiff board covers, while the latter has flexible 
covers, the full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN Ma- 
CHINIST PuB’G Co., 96 Fulton st., New York. 
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T. M. Scott is interested in building a machine 
shop near Hempsted, Texas. 

The Elyton Land Company will build boiler and 
sheet iron works at Birmingham, Ala. 

H. M. Winslow is interested in a company organ- 
ized to build gas works at Carollton, Ky. 

Francis A. Clark will build a factory at the corner 
of First avenue and 98th street, New York. 

The Athens (Tenn.) Mining and Manufacwuring 
Company have begun work on a large cotton mill. 

R. A. Wallace will build a five-story factory on 
10th avenue, between 58rd and Mth streets, New 
York. 

The Hazen Manufacturing Company, Cincinnati, 
Ohio, has changed its name to the Cincinnati Wire 
Company. 

The Standard Oil Company will erect a cooperage 
factory in connection with other buildings, at Knox- 
ville, Tenn. 

The shops of the Civcinnati Southern Railway, 
covering two acres of ground in Ludlow, Ky., were 
destroyed by fire recently. 

The contract has been let for building the factory 
of the Birmingham (Ala.) Safe and Lock Company. 
It will be 125 x 200 feet, two stories. 

The Decatur (Ala.) Car Wheel and Car Spring 
Company has let the contract to build their shops. 
The main building will be 75 x 280 feet. 

The shops of the Warder, Bushnell & Glessner 
Co., at Springfield, Ohio, are being furnished with 
600 electric lights, at a cost of about $6,000. 

The Standard Machine Company, of Bay City, 
Mich., will build shops at Chattanooga, Tenn., under 
the name of the Chattanooga Machine Company. 

The Lancaster (Pa.) Radiator Company has 
found it necessary to erect new buildings, and has 
increased its capital stock and applied fora charter. 

The Ohio Falls Car Works, Jeffersonville, Ind., 
who have recently spent $100,000 in improving their 
works, bave further improvements in contempla- 
tion. 

Sales of the Babcock & Wilcox boiler for the 
month of October aggregated nearly 4.000 horse- 
power, a good proportion of which was on foreign 
orders. 

Good & Tierney, machinists and contractors for 
engines, boilers and complete factory outfits, have 
established themselves at 28 to 32 Washington street, 
Chicago, Il. 

The Rue Manufacturing Company, Philadelphia, 
Pa., has removed its manufactory to 116 North 
Ninth street, for the purpose of securing more room 
for increasing business. 

The Niagara Stamping and Tool Company has 
issued a new illustrated catalogue of tinners’ ma- 
chines and tools. It seems toembrace about every 
thing that tinners require. 

The Scottdale Iron Works, of W. H. Everson & 
Co., at Scottdale, Pa., which were recently sold at 
assignee’s sale, will probably be put in operation 
during the present week by the purchasers. 

The hours of work at Colt’s armory, Hartford, 
Conn., in most of the departments, have lately been 
increased from eight to ten hours per day. Busi- 
ness in the gun department is better than it has 
been for some time. 

The Waterhouse Electric and Manufacturing 
Company, Hartford, Conn., are uncommonly busy 
on electric light orders. They are now filling 
orders for several large mills, also furnishing an 
are light plant for Baltimore, Md., and Newark, N.J. 


The contract for the erection of the car wheel and 
ear spring manufactory at Decatur, Ala., has been 
awarded. There will be several buildings, the main 
one to be 80 x 275 feet. The works will be in opera 
tion by January 1, 1888, and will turn out 100 car 
wheels a day. 

Plans prepared for a better water supply for 
Allegheny City, Pa., look to taking water from 
the Allegheny river at Nine-mile island and leading 
it through a sixty-inch plate steel conduit to the 
present water-works. Pumping engines of 30,000,000 
gallons daily capacity would be needed. 

It has been decided that the extensive machine 
works of the Jones & Lamson Company will be re 
moved from Windsor to Springfield, Vt., Adna 
Brown, of that place, securing control of the stock 
of $50,000, which will immediately be increased to 
$60,000. Extensive shops will be erected at once. 
The company owns valuable patents and manufac- 
tures iron-working machinery. 

The Hall Steam Pump Company, 91 Liberty street, 
New York, has issued a new catalogue very finely 
illustrated. It contains cuts and descriptions of a 
large variety of steam pumps, simple and compound, 
adapted to a variety of purposes; also combined 
boiler and power pump and independent con- 
denser and pump. Instruction to those ordering 
pumps is given, with directions for setting up 
pumps; also useful information for engineers and 
others. 

The Champion Blower and Forge Company, Lan- 
caster, Pa., owing to increase of business, have been 
compelled to seek new and more commodious quar. 
ters. They have contracted for the building of a 
new foundry 40 x 80 feet, of brick, and have secured 
a large brick building adjoining, which will be fitted 
up as amachine shop. In addition totheir blowers 
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and forges they make castings of all descriptions 
for outside parties. They expect to occupy the 
new foundry about the first of January. 

A press dispatch from Bellows Falls, Vt., says : 
‘** Parties who have been mining iron'and manganese 
in South Wallingford for several months past have 
struck, at a depth of 600 feet, the most extensive 
deposit ever found in this section. The iron is in so 
pure a state that itis shipped as it comes out to 
Bessemer, where, being mixed with other metal, it 
is said to form the best quality of steel. The de- 
posit shows that at some time in the past great heat 
has caused the melting and running together of the 
metal, leaving it free from impurity. From 50 to 
100 tons per week are being shipped. It bids fair to 
be a great and paying industry for that section 
Another lead has been started, which will in a short 
time reach the depth of 850 feet from the entrance.”’ 

The News-Herald, Jacksonville, Fla., says of the 
new shops of T. Murphy and the Merrill-Stevens 
Co., of that city: The foundry and machine shop 
which has just been completed, and which will be 
occupied by Mr. Murphy early next month, is a sub- 
stantial corrugated iron building 30 x 70 feet, two 
stories high, with an L 25 feet square. The lower 
floor will be used as the machine shop and foundry, 
while the upper apartment is intended for the 
making and storing of patterns. The L portion wil 
be devoted to office purposes. Just east of this is 
the boiler and blacksmith shop of the Merrill- 
Stevens Company, thirty feet front and extending 
back 175 feet, with a space thirty feet square in 
front, two stories high. 

The Standard Foundry Company [St. Louis, Mo.] 
are preparing forthe manufacture of pulleys of every 
diameter, from 6 inches up to 48 inches, and of any 
width of face, straight or crown. To this end they 
are building several pulley moulding machines of im- 
proved design, all of which will be in operation by 
January Ist next. One of the machines, capable of 
moulding pulleys from 6 to 20 inches diameter, will 
be started up this month. The very latest improved 
patterns will be used in this branch of manufacture. 
To make room for the puiley business, and to permit 
of larger operations in respect of present specialties, 
the company will at once enlarge their plant by one- 
half, and add new appliances, They are now put- 
ting in three new cranes.— Age of Steel. 

We are pleased to notice that a move has been 
made to bring Western Kentucky into prominence 
in the manufacture of pigiron. It is proposed to 
build two large furnaces at Paducah, one to use 
coke and the other to use charcoal, Major Thomas 
H. Hays, and Col. C. E. Sears, of Louisville, and Col. 
W. S. Thomas, of Philadelphia, backed by the 
Paducah Land and Improvement Company and 
various railroad interests, are in the front of this 
movement. These are all well-known gentlemen. 
It is also proposed by the Grand Rivers Coal, Tron 
and Railroad Company to establish a new city in 
Livingston county, to be called Grand Rivers, at 
which pig iron, among other articles, is to be made. 
This latter scheme remains for tte present in 
abeyance. It is, however, a fact of much signifi- 
eance that the attention of enterprising business 
men has at last been turned to this section of the 
country.— Bulletin. 


The new steel mill at Hammond (Chicago) wil! 
commence operations in a few days. The buildings 
are all substantial structures, and of modern de- 
sign. The nail factory and bluing-house is built of 
brick and stone, while the steel and rolling-mills 
are built entirely of iron. The rolls and steel mill 
adjoin the factory on the south, so that the plate 
iron when rolled and cut is virtually within the fae- 
tory. The steel mill is constructed on the latest 
plan, and supplied with all conveniences. One of 
the principal features of the mill is two large hy- 
draulic pumps by which the steel mill is operated. 
The steel mill will commence operations in a few 
days. The rolling mill anda portion of the nail 
factory have already commenced operations. The 
factory contains 101 machines, nearly all of which 
are self-feeders. The total number of machines to 
be put upis 150. The entire factory is illuminated 
by electric lights.— Chicago Journal of Commerce. 

The propositions for the two large overhead 
traveling cranes for the new gun shops forthe U. 
S. Navy, Washington, D. C., by the Morgan Engin- 
eering Company, Alliance, Ohio, have been accept- 
ed, and work will be commenced on them forth- 
with. One is to be completed in ten months and the 
larger in fifteen months, as follows: One overhead 
traveling crane to have a span of about 62 feet at 
a height of about 40 feet above floor line. This 
crane Will have a capacity to lift guns weighing 
125 tons, about 200 feet travel lengthwise, and about 
50 feet crosswise of shops, and will be one of the 
largest cranes ever built in the world. Another 
overhead traveling crane for one of the other gun 
shops ‘to have a span of about 52 feet. to have a 
lifting capacity of about 45 tons, to have a travel of 
about 480 feet. These cranes will cover workshops 
respectively of about 220 x 62 feet, and 480 x 52 feet, 
with a lift of about 40 feet. Each of the cranes is 
so designed as to have various speeds of hoist and 
travel in all directions to suit the varying weights 
of loads from the lightest to the greatest or maxi- 
mum loads, the lightest loads being handled in all 
directions rapidly, and the heaviest at speeds to 
suit the greatest activity such load could be han- 
dled. Automatic stop motions are placed on the 
various motions that automatically prevent the 
travel of cranes in any direction beyond their max- 
imum limits, thereby preventing (through neglect 
or otherwise, on the part of operator) accidents 
of any kind through such neglect. The magnitude 
of these immense cranes can best be imagined when 
itis considered that it will take from fifteen to 
twenty freight cars to ship them. These cranes 
will, it is claimed, place our gun shops of Navy 
department in regard to handling work equal to any 
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Machinists’ Supplies and Iron, 





New York, Dec. 1, 1887. 

Iron—American Pig—The demand has been mod 
erate 
immediate delivery. 
and steady, but trade 
tures Therea 
vide for future 
the outlook is not discouraging, current production 
being very fairly absorbed, with the prospect that 
prices will be steadily maintained. 
to indicate any special change in the situation. No. 
1X Foundry can be had at $20.50 to $21.50, accord 
ing to brand: No. 2. X at $18.50 to $19.25, and Grey 
Forge at $16.50 to $17.25. ; 

Scotch Pig—The market has ruled quiet and 
steady, and is without new features or quotable 
change. We quote Coltness, $21.25 to $21.50; Glen- 
garnock, $19.75 to $20.25: Gartsherrie, $21 to $21.25; 
Summerlee, $20.75 to $21; Eglinton, $19 to $19.25; 
Langloan, $20 to $20.50; Dalmellington, $19.75 to $20, 
and Clyde $19.50 to $20. 

Lead—Considerable business has been transacted 
at higher prices, as the result of the firmer tendency 
of the market, which has ruled strong and active. 
About 1,200 tons Western, spot and December and 
January deliveries, have been taken by consumers 
at 4éc. to 4.55¢ and 4.60. 

Antimony—There has been no change of import 
ance inthe value of Regulus. There isa fair jobbing 
demand, supplies being firmly held at 9% cents for 
Hallett’s and 934c. for Cookson’s. 

Copper—Transactions in the market have been 
quite active, chiefly on account of the operations of 
speculators. Prices have ruled at 14.35 up to 14.95 
cents per pound for spot, and 14% to 14.95 for De- 
cember. 

Tin—There has been a steady upward movement 
of prices, the speculators in Europe having caused 
prices there to rapidly advance. The market here 
has responded with higher prices, bu trading both 
here and there has been light The available stock 
here is comparatively light, and dealers and con- 
sumers are buying only to supply immediate wants. 
We quote Straits and Malacca 35%c. cash, and 
354e to 36, 30 days. 


WANTED: 


** Situation and Help” Advertisements only inserte 
under this head. Rate, 30 cents a line for each inser- 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Wednesday morning 
Jor the ensuing week’s issue. 


The market has ruled quiet 
has developed no new fea 
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™~Wanted—As foreman, a capable man thoroughly 
familiar with all kinds of shop work. Address R, 
Am. MACHINIST. 

A good machinist (lathe hand) ; 
workman, wants employment. 
117 E Chicago ave., Chicago, Il. 

Wanted—A position as superintendent or foreman 
of machine pes a all ae of machinery ; best of 
references. Address W. Am. MACHINIST, 

Wanted—Situation as rit man boilermaker by e 
man of experience on all kinds of boiler work ; good 
references ; age 35. Eclipse, Am. MACHINIST. 

Wanted - Foreman for brass finishing department ; 
must be experienced in valve and oor k wor Ad- 
dress with reference and salary, Valves, AM. 
CHINIST. 

Wanted—A man who is capable of laying out all 
kinds of work in a boilershop ; one who thoroughly 
understands his business. Address, giving past 

aperience, Layer Out, AM. MACHINIST. 


A young technical graduate wants work under a 
skillful man; has experience in drawing room : is a 
practical machinist ; good mech'l ability ; inte lligent 
and steady. Address, H., 357 Court st., B’klyn, i me € 

Wanted —Situation as foreman boiler maker ; have 
had long experience on all kinds of marine, station- 
ary. and locomotive work; no objection to any 
part of the U.S. Boiler Maker, 689 Notre Dame st., 
Montreal, Canada. 

Wanted—Foreman for college shops, to begin 
March 1, 1888; $1,000 salary for eight months’ work 
per year; must be a young man, energetic, well 
posted, a first-class machinist, and able to teach 
pattern making. Please give experience in detail 
and references. Address Room $1, 189 La Salle st., 
Chicago, Ill. 

Wanted—Two good machinists, accustomed to 
sectional tap and die work,in new pipe mill at 
Wheeling ; steady work for right men; men accus- 
tomed to tube works practice will have the prefer- 
ence. Reply, giving reference and wages expected, 
and how soon can come. Riverside Iron Works, 
Wheeling, W. Va. 

Wanted—A thoroughly practical and experienced 
draftsman and machinist capable of taking charge 
of works; 20 to 40 men employed when busy; busi 
ness carried on, manufacture of marine and sta- 
tionary engines, saw mill machinery, 
general iron work ; will pay good salary to the right 
man, Address 8. F. G., P.O. Box 25, st. John, N. 
B., Canada 


steady, reliable 
Address H. J. B.. 


Ma- 





J. MISCELLANEOUS WANTS. + | 


Advertisements will be inserted under this head aj 
35 cents per line, each insertion. 


Crescent steel tube 
the best. 


scrapers are unquestionably 
Crescent Mfg. Co., Cleveland, Ohio. 
Crescent boiler tube cutter, for setting new and 
removing old tubes. Crescent Mfg. Co., Cleveland,O. 
Wanted- Parties having machinery specialties to 
build, to correspond with. Box 75, Am. MACHINIST, 
For Sale—One improved Tabor steam engine indi 
cator, cheap, used but once. 8. M. Mallalieu, Coates 
ville, Pa. 
Wanted—20” 
first-class order ; g 
Bargain, Box 76, Am. 
For Sale—Pond planer 40 x 36. to plane 12 feet; in 
good order, with chuck, at $950 ; also several second 
hand bolt cutters. S. M. York, Cleveland, O. 


to 24” second-hand engine lathe, in 
ive full particulars and cash price 
MACHINIST. 


and almost entirely confined to small lots for 


ppears to be very little desire to pro- 
requirements, but furnacemen say 


There is nothing 


railroad and 


| 
| A. C. Christensen, 26 Church st., N. Y., mech. 
and hydraulic engineer, late chf. draftsman at H. 
R. Worthington. Designs and working drawings of 
water works, pumps, gen. mach. & pat drawings. 
For Sale—39”’ x 12’,2:’’ x 16’, 18”” 
ting lathes; Daniels wood planer, 20” 
iss belt power hammer ram, 
cer, €' = 10": all 
J. & G. Rich, 120 N. 6th st. 


BRADLEY’ 


x 9’ screw cut- 
x 18’; Hotch 
100 pounds, air cylin 
second-hand, in good order 
Phila., Pa. 


UPRICHT 



















w HELVE ' 
7 HAMMER 


Combines all the 
best elements es 
sential in a first- 
class Hammer. 

Iias more good 
_ points, does 
(= more and 
Sa better work 
and costs 
jess for re- 
pairs than 


Established 


World. 


BRADLEY'S HE HEATING ‘hig 


any other Hammer in the 


ESTABLISHED 1882. 





For Hard Coal or Coke. Indispensable in all shops 
to keep Bradley’s Cushioned Hammers and 
men fully employed and reduces cost of production. 


BRADLEY & CO. haan N.Y. 












ONE-HALF TIME 


y and LABOR saved by using 
this solid, strong, durable, 
firm-hold,quick-working Lever 
(Not Serew) Vise. Hasimproved Taper- 
Pipe and other attachments. Sold by 
the trade. Send for circular 
TOWER & LYON, 
95 Chambers Street, New York. 
Successors to MELVIN STEPHENS. 


J.A.FAY&C 


BUILDERS OF IMPROVED 


WOOD-WORKING MACHINERY 


Embraces nearly 400 Machines for 


PLANING & MATCHING 


Surfacing, Moulding Tenoning, Mor. 
tising, Boring, and Shaping, etc. 


Variety and Universal 


WOOD WORKERS. 


Band, Scroll and Circular Saws,Re- 
sawing Machines. Spoke and Wheel 
Machinery, Shafting, Pulleys, ete. 
All of the highest standard of excel- 
lence. 


W.H DOANE, Pres't. 


JOHN WILEY & SONS, new’ vor. 


SCIENTIFIC & INDUSTRIAL WORKS. 


Send for Catalogues and Circulars.—Free by mail. 


AUCTION SALE OF MACHINERY. 


The tools of the WALNUTPORT MA- 
CHINE WORKS, Walnutport, Pa., will be 





CINCINNATI, 
@ OHIO, U.N A. 





D. L. LYON, Sec'y 














sold at auction at that place, Thursday, Dec. 


Send for Catalogue 
BOWMAN, Lehigh- 


iSth, 1887, at | P. M. 
of Machinery to W. W. 
|ton, Pa. Sale positive. 


f= 4, Baker’s Common 
a y Sense Oil Filter. 


i Is the most Simple, Neat, 
Ornamental, Effective, 
Complete and Convenient 
OIL FILTER in the Mar- 
ket. The whole operation 
is wisible, and any ordinary 
man can operate it success- 
fully. It will pay for itself the 
first year, if a little pains is taken 
to catch the waste oil from your 
Engine, Dynamo, 














ete, Manufactured and for sa! 
by CH a. te baggy 
223 Third Ave MINNEAPOLIS, MI} 








WATER WORKS PUMPING 


95 & 97 LIBERTY ST., 
NEW YORK. 


wo ENGINES A 


GEO. F. BLAKE MANF G. CO. 


UVILDERS c VERY VARIETY 
B OF OF 









111 FEDERAL ST., 
BOSTON. 


SPEGIALTY 





CUSHIONED! 





Shafting, ete. | 


BUILD 


Water Works, 


ENCINES 


SEND FOR CATALOGUE No. 





THE DEANE-STEAM PUMP CO.,Holyoke, Mass. 


AND 


(8. 





Lathes of 


iN we are filling up our works with Engine Lathes of our own 


make, we offer a variety of second-hand Engine 


various makes, ranging in size from 14 in. x 6 ft. to 23 in. x 10 ft. 
These Lathes will be thoroughly overhauled and put in first-class order, 


and sold at reasonable prices. 


THE HENDEY MACHINE 


CO., Torrington, Conn. 





FINE In BARS, 
CRUCIBLE SHEETS, 
STEEL, WIRE, 


For TOOLS, DIES, 
SAWS, KNIVES, 
NEEDLES, SPRINGS, &C. 


WRITE FOR FURTHER INFORMATION. 


MILLER, METCALF 


CRESCENT STEEL WORKS, 
PITTSBURGH, PA. 


64 & 66 SO. CLINTON ST., 


& PARKIN, 


480 PEARL STREET, 
NEW YORK, N. ¥. 





CHICAG®, ILL. 

STEAM PU MP for Hot or Cold, 

Fresh or Salt 
Water ; for Oils, Naphtha, Tar; for Cane 
Juice, Liquors, Syrups, Scum; for Am- 
monia, Alkalies, Extracts, Acids; for 
Thick, Volatile, Viscous or Foul Liquids, 
etc. VACUUM PUMPS of the highest 
efficiency. FILTER PRESS PUMPS. Air, 
Gas and Acid Blowers. AIR COMPRES- 
SORS. Etc. BUILT BY 


GUILD & GARRISON, Brooklyn, N. Y. 


| FOR SAW MILLS, 
TA re ITE FOUNDRIES AND. 
EMERY WHEELS «: MACHINE SHOPS. 


CRINDING MACHINES | for Circulars address 
THE TANITE COMPANY, STROUDSBURG, MONROE CO., PA. 


Cr Hs A, ROGERS, 19 Zohn bt, MY. 








Exhaust kage Barrels. 






MANUFACTURERS, 


Waterbury, Ct., 


SEND FOR CIRCULAR. 
PATENT UNIVERSAL SCREW-CUTTING CENTEB 


swrke a co., WIST DRILL GAUGE 


Fine Machinists’ Tools -E. Boston, Mass—Send for Circula 


| 








Iron and etinigl 


DROP FORGING 


Of Every Description, at Reasonable Prices. 
THE R.A. BELDENCO., DANBURY, OT, 








STEAM ENGINES 


Upright and Horizontal, 
Stationary, 
Portable and Semi-Portable. 
8 to 16 Horse Power. 
Illustrated Pamphlet Free. Address 


® JAMES LEFFEL & Co 
= SPRINGFIELD, OHIO, 
or 110 Liberty &t.. New Yor® 









THE 
Association of Engineers 


OF 
WAYS AND COMMUNICATION, 
OF 
ST.PETERSBURC,RUSSIA. 
Having special Government charter 
favoring negotiations on a large scale 
and doing already a heavy business in 
Europe, invites American Manufact 
urers, Inventors and Engineers of all branches to participate 
in the permanent exhibition at St. Petersburg with first class 
prospects of doing a profitable business. 
GENERAL AGENT FOR AMERICA, 
A. WARSCHAWSKY, 


14 Dey St., N. Y. 


, UNIVERSAL RADIAL’ 





P. O. Box 3,348. 





PRICES $480 26 UPWARD 
po UNIVERSAL RADIAL DRILL CO 


NCINNATI 








ARCHIYECTS, NAVAL ARCHITECTS, MARINE, 
MECHANICAL, CIVIL, MILITARY AND ELECTRIC 
ENGINEERS use Smith’s Patent Calculator, being 
in 10x34x14% inches a complete pocket book and 
instantaneous calculation slide. 

Complete with logarithms, sines and tangents, 
$3.50. Without sines and tangents, $2.50 and $1.50. 
Will be mailed on the receipt of price. 


R. C, SMITH, C. E., No. 1 Broadway, N.Y. 


COOKE & CO., i" 
MACHINERY AND SUPPLIES, 


22 CORTLANDT ST., NEW YORK, 


AGENTS FOR 


The Waters 
Perfect Governor. 


Having Adjustable 
Speed, Automatic 
Safety Stop, Sawyer’s 
Lever, a! Solid Com- 
=". oo and 
Seats. 


SUPPLIES 


For Machinists, Railways, 
Mills, Mines, Etc. 





Please send for circular 
and state that you saw 
the advertisement in this 
paper 














For Pressure and Vacuum Cauges of every descrip- 
tion, Exhaust Steam, and other Injectors, 
Address, SCHAFFER & BUDENBERC, 
40 John Street, New York. 








Drill 
Saws. 
on trial. 


Presses, 





Sebastian, May & Co.’s Improved Screw Cutting 


rot ard L AT HE § rome 


Shapers, 
Machinists’ 
Catalogue mailed on application. 


167 West Second Street, 


Band, 
Tools and Supplies. 


Circular and Scroll 
Lathes 


CINCINNATI, O. 








DONT FAIL TO SEE OUR 


NEW 48 IN. RADIAL DRILL 


BEFORE PLACING YOUR ORDER FOR ANYTHING 
IN THAT LINE, 


BETTS MACHINE CCMPANY, Wilmington, 


Del. 
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NICHOLSON FILE 


COM PANY, Sole Mfrs. of 





FILES and RASPS Having the Increment Cut, also, FILERS’ TOOLS and SPECIALTIES. 


The avove illustration re 


resents a device in which files may be held for service in surface filing, 


and while in this condition 


READILY SPRUNG, in order to give at the will of the —— more or less convexity to the working face of the file. Itdoes 


away with unnsual care to obtain atrue convexity or liv” 


operator to utilize the file to its full capacity. 


to file sides, and in fact renders great service by enabling the 


SURFACE FILE HOLDER No. 4, Adapted to. Hold Files 12, 18 14 in. Long. 
5, “ 


“ 


MANUFACTORY AND OFFICE - 


tg 14, 15, 16 


. PROVIDENCE, R. I., U. 8. A. 





THE NEW “GRESHAM” PATENT 


AAR 





SEND FOR CATALOCUE. 


AUTOMATIC 


esurwol NUECTOR 


“Invaluable for use in Traction, Farm, Portable Marine and 
Stationary Boilers of all kinds. 
very difficult to break. 
immediately after interruption to feed from any cause.” 





No handles required. Water supply 
Capability of re-starting automatically, 





RELIABLE AND CHEAP. 


Sole Manufacturers in the United States and Canada, 


NATHAN MANUFACTURING CO. 


92 & 94 LIBERTY ST. - - - 


NEW YORK. 








Established in 1874, 


CLEVELAND TWIST DRILL CO. 


24 and 26 West Street, Cleveland, 0. 
101 Chambers Street, New Yark. 
85 Queen Victoria St., London Eng. 





FITCHBURG 
Machine Works, 


Manufacturers of 


METAL-WORKING 





FITCHBURG, 


MASS. 
SEND FOR CATALOGUE 


Office and Works, | 


{3 to 24 Main Street, | 


American Twist Drill Company’s 


PATENT CHUCK JAWS. 


Three sizes. Price per set of 4 Jaws, $40, 
#48, $56. Bolted to lathe face plates, 
they make best and che apest chuck in 
the world. Address orders, Laconia, N. H. 
an 7 CLARKE & CO., Boston and St. Louis. 
{ANNING, MAXWELL & MOORE, N. Y. City 
TALLMAN & MCFADDEN, Philadelphia, Pa., 
or WM. BINGHAM & CO., Clevela id, Ohio. 


PATENT PORTABLE ROPE HOIST 


THE BEST QUICK LIFT MADE. 
QUICKEST, LIGHTEST AND CHEAPEST. 
Three Sizes, 500, 1,000 and _ 2,000 Ibs. 
Just the thin for quick lifting 

and lowe 
SEND FOR DESCRIPTIVE CIRCULAR AND REFERENCE! 






f 





| ENERCY MFC. CO 
(F.} | 


1115 to 1123 South 15th Street, 
PHILADELPHIA, PA. 





FRICTION 





CLUTCH PULLEYS AND 
CUT-OFF COUPLINGS. 


JAS. HUNTER & SON, 


North Adams, Mass. 





HENRY CAREY BAIRD & CO., 
Industrial Publishers, Booksellers and Importers, 
810 Walnut St., Philadelphia, 


t#-Our New and Revised Catalogue of Practical and Scien- 
tifie Books, 80 peges, 8vo., and our other Catalogues and 
Circulars, the whole cove ring e very branch of Science applied 
to the Arts, sent free and free of postage to any one in any 
part of the world who will furnish his address. 





ROOTS’ 
Force Blast Rotary Blower 


FOR 
FOUNDRIES, SMITH SHOPS, PNEUMATIC 
TUBES, VENTILATION, ETC. 





SPEED 
POSITIVE BLA 
PERFECT LY. 'B. ALANCED., 


SLOW 


Best Mechanical Construction. 


P, H. & F. M. ROOTS, Manufacturers, 
CONNERSVILLE, IND, 


SS, TOWNSEND, Get. Aet. ) 99 Cortlandt St 
COOKE & CO., Selling Awts, ) xa zone, 


In Writing. Please Mention This Paper, 


, BEAUDRY'S 


DUPLEX 


5 PowerPress 


COMBINING 
PR KEES SHEAR EARS 





BEAUDRY & C0. 


(Formerly of Beau- 

dry’s Upright Power 
Hammer,) 
Sole Manufacturers. 
Also manuf’turers of 
HARD COAL HEAT- 
~ ING FORGES. 


> 00m, MASON B’DE, 
~S=, «70 KILBY ST., 
Boston, Mass. 







‘THE QNLY. PERFECT 











The Lightest, Strongest, 
Most Durable, Easiest 
Working, and in every way 
THE BEST 


Portable Forge Made, 


= Butralo Forge Co., 


BUFFALO,N. Y, 


HE DUPLEX INJECTOR < 
THE BEST BOILER 
* FEEDER KNOWN. 


Not liable to get« tei of order 








FEED Willlift water 25 fee Always 

r delivers water h« et th e boiler 

W ill start whe n itis hot. Will 

feed water through a pease r 
Manufacture: rant i for sale by 


7 JAMES JENKS & CO., 
Detroit, Mich. 
— AGENT, 
* ARTHUR APPLETON, 
45 Cortlandt St., New York, 


NICKEL PLATED POCKET LEVEL 


Randolph St. 


48, 50, 5% 








2}-in. 60 cents. 3}-in. 75 cents. 
By Mail on BReceipt of Price. 
















1. P.RARMER, 
DESICNER »° INVENTOR 


OF SPECIAL TOOLS AND APPLIANCES, 
Mechanical Eng!neering. 


Particular attention given to Perfecting Inventions for 
parties intending to apply for patents. 















Address 206 W. 23d St., New York ( pity. 













































= LeCount’s Light Steel Dog 


Ras PRICES OF 





[No. INCH. PRICE. | No. INCH, PRIOR, | 
1 . 8.....$ 8d 8 2 $1.10 
2 Micees 35 Small Set of 8—5.50 
ae 50 ee 1.40 | 
4 ‘oe 60 10 3 1.50 
5 114 7 | 1 By 1.70 
6 Ilo 85 12 t 1.90) 

id 134 1.00 Full Set of 12— 12.00 


‘ 
CGC. W. LECOUNT, 


SOUTH NORWALK, CONN. 


TSHRIVER So's 
IRON 


FOUNDRY, 





34 














3 Beach 
: Street, 333 
= Boston, East 56th St., 
OVERFtOW Mass. NEW YORK, 
‘ es Contracts Solicited 
The Park Injector, tnet in Tegutar 


EJECTORS ann JET APPARATUS, 








U GHURCHS nD SALLY 






Ine CHANIC: AN BS 


A Aller, New York; 8. C. Nightingale & Childs, Boston; He nry I 
Snell, Philadel vhia; Thos. J Bell & Co., Cincinnati; Shaw, Ken 
dall & C ‘0., Toledo; The George Wort ington Co., C leveland 
Goulds & Austin, Chie: ago; Kennedy & Pierce Machine ry Co. 
Denver, Col.; Sheriff & Ashworth, Pittsburgh, Pa.; Jos. Baur 
Manistee, Mich.: Jas. Jenks & (x » Detroit; W ‘ickes Bros. 
Fast Saginaw; Adolf Leitelt, Grand Kapids: E. F.Os’. rne & Co. 
St. Paul, Minn; Rundle, Spence & Co., hod ee; Joshua 
4 die ondy Machine Works, San Francise 0; Flynn & Emrich, Balti 
more; Forbes, Lidde I & Co., Monte. mmery, Ala.; Bailey & Lebby 
Charle ston, S. C.; Pond Enginee ring © o., St Louis and Kansas 
City:0. B. G Scodwitl, Norfolk, Va.; Columbus Supply Co., Colum 
bus.0.;C, 8. Leeds & Vo., Minne apolis; H. D Coleman,New Orleans 


HALL DUPLEX STEAM a 


Send for New Cc atalogue. 


HALL STEAM PUMP (CO. 
9{ Liberty St., New York. 


“LITTLE THE BEST 


caiant.” LN.J HC TOR, 


For Feeding all Steam Boilers. 


RUE’S EJECTOR, 


Superior to all others for Raising and Forcing Water and 
other Liquids. 


NIPR’"G. CO., we eit 
CATALOGUES FREE 


THE M. af DAVIDSON IMPROVED STEAM PUMP 
meee Bpavioson Stem Pump Company. 


WARRANTED 
T 


oo CEST PUMP Se 


f PRINCIPAL OFFICE, No. 77 LIBERTY STREET, N.Y. 
: NEW ENGLAND OFFICE, 5: OLIVER STREET, BOSTON, MASS. 


| CAGE MACHINE WORKS, 
! Wat terford, N. Y. 
ib Speed Lathes NEW SELF-SETTING roams. 


Sample sent as per Circular. 












Bofler and 


Pump combined. "# ire Pune 












RUE PA. 





MADE I¢ OR ALL 
SITU ATIONS. 








PROKS PAT DROP PRESS 


BEECHER & PECK, CONN 


DROP BORGINGS ce sre. 


BEECHER & PECK, NEW HAVEN CONN. 








AND 






\ 5 2 —MADE BY— 
Brass Finish The Gage Tool Co., JN 


ONION STONE GOMPANT, == “Keg 


38 & 40 HAWLEY ST., 36 JOHN ST., : ah | 
BOSTON, MASS, LY a 


Finishers’ 








NEW YORK, 


Fourt i r from Widdicomb F urnitt ire Co., Grand 
Rapid 1s Mi h. a. . ase st lip us 7 No.2 smo vothing P lanes, 
me No ac ict P ire -inch b tude »for 4 Smooth ng 
dhe 3, 51 ime Nb < few for No SOK thing P = ine 





WORTHINGTON 
Independent Condensers 


ARE NOW IN USE ON ENGINES AGGREGATING UPWARDS OF 


50,000 HORSE POWER 


One of these machines—the largest 












Independent Condenser in 
the world—is applied to an engine of 


8,000 HORSE POWER 


SEND FOR ILLUSTRATED CATALOGUE 





D. CRINDING MACHINE. HENRY R. WORTHINGTON 
144 in. Steel Arbor, Takes Emery Wheels to 20” NEW YORK 
diameter. Of this style we have six vn s, to suit BOSTON PHILADELPHIA 
different classes of work, from 34" to24’ Arbor, GHICACO ST.LOUIS SAN FRANCISCO 
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A PHOTOCRAPH OF A | 


6 H. P. HARRISON SAFETY BOILER 


WILL BE MAILED TO ANY ONE INTERESTED IN 
Safe and Economical Steam Plants of Small Capacity. 


Address, Germantown Junction, Philadelphio, Penna. 


TEA 535 A VALUABLE BOOK for EVERY 


STEAM USER AND ENGINEER)! 
PUBLISHED FOR FREE DISTRIBUTION, BY 


THE BABCOCK & WILCOX CO. 


Manufacturers of 


WATER-TUBE BOILERS, 


107 Hope St., GLASGOW. 30 Cortlandt St} NEW YORK. 
This System of Feed Water Heater is the Best 








RIcHn’s FPATENT 


Feed-water Heater and Purifier, 


(WITH PUMP COMBINED.) 


AND THE 


LOWE 


is the simplest 


HEATER 


on the system. 


Has Straight Tubes 


Send for Descriptive Catalogue, 
With reliable provision 
for expansion and will FRANK M. CLARKSON, 


HEAT AND PURIFY. ‘ 
THE WATER. Exclusive Sales Agent, Detroit, Mich. 


EQUAL TO ANY 
With — oat poner SEND FOR CATALOGUE. 
Wear the Longest.; [=== ST ER MACHINE SCREW CO. 


AAAAAAAAAA AA AAAA 


is guaranteed to be more economical than any 
other, and users say: 


“Tt is all that you claim.” 














Send for description and | = 
Histories of Boilers and Feed | : —— . 
Water Heaters, to ; 8 cE) » A 


Bridgeport Boiler Warks,| Wee= 
Bridgeport, Conn. | 

Agents, THE POND ENGINEERING COMPANY, 
St. Louis and Zansas City, Mo 








Manufacturers of Set, Cap 
and Machine Screws, Studs, etc. 





st  — : = 
ee Generates steam rapidly and economi- 

2 cally. Constant circulation of water. 

Easily Cleaned. Furnace produces per- 


fect combustion. Best evaporative duty. 
Material and workmanship Al, Large 
number in use, 


WM. T. BATE & SON, 


Sole Manufacturers, 
Conshohocken, Penn. 



















‘ Rae eeRAnt ey GE est 
cree gee S D pELANY: 
¥. nae : 

3 “WwW i a? 
At ES < II 


$e hey r 


~-WEWBURCH Ny) 


eveRY DESCRIPTinn~ 
ear EUin OF BLES gr 
= STEAM RY IMMEDIATE DELIVERY. 


me THE WAINWRIGHT MAN'’G CO., 


65 and 67 Oliver Street, Boston, Mass., 
MANUFACTURERS OF 


* Goovugatad Tubing, Poet Water Beata, 


CONDENSERS, FILTERS, EXPANSION JOINTS, 


™i- Radiators and Water Purifying Plants for Steam Boilers. 


—- Send for Illustrated Catalogue. 


POOR oh: e Ux, THOS. H.DALLETT & C0., 


Pre -rell 18th & Buttonwood Sts., Phila., Pa. 


MANUFACTURERS OF | 


Evansville Spar Mining Co., Evansville, int. PATENT PORTABLE DRILLS, 


Fo A T r N T S HAND DRILLS, BOILER-SHELL 


DRILLS, MULTIPLE DRILLS, 
R. G. Du Bos, Patent Att’y, 916 F St., Washington, 


Light Drill Presses, Special Machinery, &¢., &c. | 

D.0. Goodreferences, Send for pamphlet, 
SLA) double Angle Iron Shea 
; BUILT BY 


M7 HILLES & JONES, 


We claim many advantages in this tool over any other 
style made: Being double, it will cut either right or left : 
Its knives are of a proper height for convenience of 
working; It will cut a bar square off or on a bevel ; 




























Being supplied with a clutch, it can be stopped instantly. 
. It is a serviceable tool for bridge building, ship build- 
? ing. or any kind of pailroad work. It is the machine for 





shop work, as the knives can be changed to cut round, 
flatand squareiron THREE Sizzs. 





IMPORTANT TO USERS OF VALVES. 


Owing to the Re larity the JENKINS BROS. VALVES have attained, the market has been 
subjected to BASE IMITATIONS. 

One important defect in the imitations referred to is insufficient opening for inlet of steam or Fluid, 
thereby checking the flow. Purchasers of Valves should be careful to hace that they are of capacity 
suited to size of pipe to which the Valves are to be attached. All Valves manufactured by . 

Jenkins Bros. are Warranted Full Opening. 


JENKINS BROS., 71 John St., N. Y.; 105 Milk St., Boston; 13 So. Fourth St., Phila. ; 


WESTCOTT CHUCK COMPANY, ONEIDA, N, Y., 


FORMERLY ONEIDA STEAM ENGINE & FOUNDRY CO., 


MANUFACTURERS OF ALL KINDS OF 


LATHE AND DRILL 


Under Westcott’s Patent. 
— - 2 a 
Capacity Little Giant Improved. 
| No.00 .. .. holdsOto % inch. 
| Lae SS OO eS 
oan | in . ete se * 


Reawiee * Oto1 
Otol 


Send for Catalogue. = «= ° = 
ECONOMICAL STEAM BOILERS ee 


A SPECIALTY. The Horton Lathe Chuck. 


“saces PONG Engineering Co. “so 
Hydrostatic Machinery 


PRESSES, 
PUMPS, 
PUNCHES, 


Accumulators, 


JACKS, 
VALVES, i 
FITTINGS, <a 


¢ Vault Elevators, &c.&c. | "HEE. HORTON SON C0, 


WATSON & STILLMAN, 204-210 East 43d St., N. Y. eo St. Windsor Perks Conn... U.S8 


The Almond Coupling 






54 Dearborn St., Chicago, 





\ AAT TLE Gaanet 
\MPROVED 



















UNIVERSAL! 





i= 
INDEPENDENT! i) A NEW quarter turn 
EccentRIc!| 4 { motion to replace 
_ 2 quarter turn belts and bevel 
UNEQUALED d SA gears, 
in sTRENGTH, | & T. R. ALMOND, MFR., 
ACCURACY Z 83 and 85 Washington Street, 
. Thy OF " BROOKLYN, N. Y. 
totic? va SIMPLICITY OF ’ 
MFRD BY Wet ali 


CONSTRUCTION, 
= THE NEW HOPPES LIVE STEAM FEED-WATEER 


Heater and Lime Extractor. 


72 PAGE CATALOGUE 
AND PRICE LIST 
MAILED ON APPLI- 


HOGGSON 2, Co. 


EST.1849 


XC 











HAVEN CATION, CLEAN BOTLERS GUARANTEED. 

rT} rE) = Pi 
Are guaranteed to be right in all respects. Ask to ¢ = 
see them at your dealer’s, or write direct to the Ar & 
factory. Respectfully, a: “4 
Qes 
THE CUSHMAN CHUCK CO Of: 
a5 ro S 
HARTFORD, CONN. a 

= 

_ 








a 


MACHINISTS’ SCALES, 
PATENT END GRADUATION. 
Woe Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEICHTON, SYRACUSE, N. Y. 





HARLES MURRAY=4 
JENGRAVER on WOOD\G 
SSANN’ST. # New Youre: 


SUPPLIES FROM 
HYDRANT PRESSURE 
the cheapest power known. 
Invaluable for blowing 
Church Organs, running 
4 Printing Presses, Sewing 
Machines in Households, 
Turning Lathes, Scroll 
Saws, Grindstones, Coffee 
Mills, Sausage Machines, 
Feed Cutters, hleeirie 
Lights, Elevators, etc. It 
needs little room, no firing 
up, fuel,ashes, repairs, en 

gineer, explosion, or delay, 
no extra insurance, no coal 
bills. Is noiseless, neat, 
compact, steady ; will work 








END for Illustrated Price List of Fine Tools, 
manufactured by Standard Tool Co., Athol, Mass, 


an 


a 
WAT R MOTOR at any pressure of water 
/ PAW above [5 Ib.; at 40 Ib. pres- 
sure has 4-horse power, and 
capacity up to 10-horse 


power. Prices from $15 to $300. Send for circular to 
~ > THE BACKUS WATER MOTOR CO, Nowark, N. J. 


NN Ly 





Any ‘Tool we make will be sent by mail or express to 
any address, all charges prepaid, on receipt of price. 








THE NATIONAL 


FEED-WATER 


HEATER. 


A brass coil heater supplying 
feed water at 210° to 212° Fahr- 
enheit by use of exbaust steam. 

Our prices are low and rea- 
sonable, and we aim to supply 
the cheapest, best and most ect. 
Rive Heater in the market. Six- 
j teen sizes. 10H. P., $20; 100 H. 
N P., $150; 500 H. P., $600. Iron, 
) Brass and Copper Coils and 
Bends made to_ order. 

aa we Circulars and price lists 
; sent on application. 


National Pipe Bending 


NEW HAVEN, CONN 
Greenwood’s Universal 
Planer Chuck. 


For Straight, Curved (Concave or Convex), or 
Angle Work. Used on any Planer with Cross- 
Feed for Links, Wedges, Keys, etc. Indispen- 
sable for Locomotive Builders and Master Me- 
chanics. Circulars with full description on applicatien 


PEDRICK & AYER, ~- Philadelphia, Pa. 















] 






























































eee 























December 17, 1887 





A} MT: RI CAN M. ACHIN IsT 








13 





MORSE TWIST DRILL AND MACHINE COMPANY, Sew Beaiora, ta 


Morse Patent Straight-Lip Increase Twist ’Drills. 


Manufacturers of 





Solid and Shell Reamers, Beach’s Patent Self-Oentering Ohuck, Bit | Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND aeectat. TOOLS TO ORDER. 





STEEL BALLS 


FOR ANTI-FRICTION BEARINCS, 
OF BEST CAST STEEL. 
HARDENED GROUND & BURNISHED. 


3-16’ to 3’’ Diameter. 
Samples and prices on application. 
SIMONDS ROLLINC-MACHINE CO. 
FITCHBURC, MASS. 


Wood - Working Machinery 


For Chair, Furniture and 
Cabinet Factories, Box Shops, 
Planing Mills, Pattern Mak: 
ers’ use, etc. 

ROLLSTONE MACHINE CO. 
45 Water St.,Fitchburg, Mass. 






















A Complete Cutting-off Machine, $4.00. 
Larger ones which cut to 2 in. $8.00, 


S. ELLIOTT, Newton, Mass. 





We are making a specialty of 
14 Inch ENGINE LATHES; 
And are selling them at such very low 
prices that even the Poverty- 
Stricken can afford to buy them. 


Don’t sleep 2nother night until 
you write us for Photographs and 


Prices. S. Ashton Hand Mfg. Co,, 


Toughkenamon, Pa. 


UPRIGHT DRILLS 


A SPECIALTY. 
Lee ALL SIZES 










—-— WITH — 


Patent Quick Return 
—AND— 
Latest Improvements, 


: wemte For Catalogues 
” and Prices, 
address, 


BICKFORD 
DRILL CO. 


Cor.Front &Pike Sts. 
CINCINNATI, O. 





‘* Eclipse’ Hand Pipe- Cutting Machines. 

No. 1.—Powerful, inex- 
pensive, simple in construc- 
tion. Cuts and screws pipes 
Y to 2-inch. Easily carried 
about. eS 





“ECLIPSE” Nos. 2 and 3. 
These are powerful and most 
efficient 


machines 

: Sor cutting 
. large 

PIPE. S, with which one man can 


easily cut off and thread 6-inch pipe 
No. 2 Cuts and. S rews 244 togin 
Pe Bib 2% tobin 
It will pay vou to write us for 
particulars. 
FANCOAST & MAULE, 
[Mention this paper.) Philade lphia. 
Ra We also build Po wer Machines. 


L. W. Pond Machine Co 


Manufacturers of and 
Dealers in 


ron Working Maier. i" 


Improved Iron 
Planers a_ spe- 
cialty. Feed, pat- 
ented Feb. 9, 
1886. Belt Shifter, 
patented Nov. 2, 
1886. 




















140 Union St. == 
Worcester, : 
Mass. . 
NEW YORK ACENTS. 


FRASER & ARCHER, 
NEW AND SECOND-HAND MACHINERY, 


SHAFTING, HANGERS AND PULLEYS, 
121 CHAMBERS STREET. 









» CARY & MOEN 


5 OF Qe HESCRIPTION @e, i 
STE EL WIRE vERY PereEl SPRINGS. NEWYORK CITY 












Brandon’s Piston Ring Packing 


Perfectly balanced against un- 
due pressure in all directions. 
Preserves bothcylinder and rings. 
Allows no waste by either fric- 
tion or leakage. Call and see 
working model, e = ren mane 
to demonstrate advanta 
claimed. For packing or 8 > 
rights, address 


JAMES BRANDON, 
390 Eleventh Ave., New York. 











te INE L tives 8, ‘yHland Lathes, Lag athe 0 orate Drills, 
ane illin, achines. Agents. ANNING, MAXW 
& MOORE, 111 E.wenrr STREET NEW YorkK, XWELL 


¢ 1) SHAPINGMIACHINES 





FOR HAND AND POWER. 
6’, 8” and 10” Stroke. 


Adapted to All Classes of Work 
to their Capacity. 


Circulars Furnished. 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 









PUNCH AND DIE GRINDER. 


For grinding punches 
and dies, such as are used 
in makin bolts, rivets, 





















screws anda large variety 
of square or circular 
pieces requiring one or 
more finished faces. 
Works equally well on 
hard steel, chilled iron or 
softer metals. Can be ar 
ranged to grind convex, 
comeave or flat surfaces. 
Work can be ground to 
> any desired thickness 
or os, sees 


fiickness 


“a Ww ‘iene for Circu- 










wait = ao Wheel Co., 


SPRINGFIELD, MASS, 





DIXON’S 


SILICA. 


Graphite Paint 


FOR BOILER FRONTS. 


Two coats will last two years. Send for circular. 
Equally good for all Iron Work exposed to ex- 
treme temperatures, salt air, acid fumes, etc. 

Joseph Dixon Crucible Co. 


JERSEY CITY, N. J. 























NEW HAVEN MANFG. CO. 


New Haven, Conn. 


IRON WORKING MACHINERY, 


Planers, Shapers, Drills, Slotters, Etc. 


William Barker & Co. 


Manufacturers of 
IRON AND BRASS 
—WORKING— 


MACHINERY 


140 & 142 E. Sixth Street, 
N'r Culvert, Cincinnati, 0. 














D. SAUNDERS’ 


Steam & 2 Gas. Fitters’ Hand Tools, g 


FOR CIRCUL 





Yonkers, N. Y. 
MANUFACTURERS OF 
Pipe Cutting, 


THREADING, 


SONS, 











AND 


Tapping Machines 


on Tt 


-THE PATENT WHEEL PIPE CUTTER shown in the cut combines sim- 


plicity with strength and lightness. 
instead of sliding motion. 
surfaces are of tool steel. hardened. 


Easily adapted to various sizes 
No loose parts to become detached and mislaid. 
Less friction of parts than any other pipe cutter made. 


of pipe. Rolling 
All wearing 










10 INCH, 15 INCH CRANK SHAPERS, 
_is rncH, 26 nce GEARED SHAPERS, 


16 inch to 42 inch ENGINE LATHES, 
22 inch to60inch [TRON FLANERS 


“JOHN STEPTOE & CO,, 


Cinecinnat Z, 


Ohio. 


IT WILL PAY YOU TO WRITE FOR PRICES AND CATALOGUE 





WALRUS LEATHER 


BUFFING 
MUSLIN and CLOTH SUFFING 
FELT POLISHING 


WHEELS. 


WiRE AND BRISTLE BRUSHES. 


POLISHING 
F. 


39 JOHN 


STREET, 


AND FINISHING 1MPLEMENTS A 
W. CESSWEIN, MFR., 


SPECIALTY. 


NEW YORK, 





8 
Double 


Send 


Abu MACHINERY (0, 


CLEVELAND, OHIO. 


Manufacturers of 


* ACME” 


Antomatic Boltcutters, 


Cutting from $-8 in. to 6 in. diameter. 
Also Separate Heads and Dies. 
or Catalogue and Discounts, 


Agents, Manning, Maxwell & Moore, New York, <== 







PAT. DEC. 5, 1882. 
PAT. DEC. 4, 1883, 
PAT. AUG, LT 1886 


ee 














L. §. STARRETT, 


Manufacturer of 


‘FINE TOOLS 


ATHOL, MASS. 
SEND FOR FULL LIST. 
































ACENCIES :_ Frank J. Scott, Boston, 
Maas ; New York Supply Co. L’t’d. .Y.; 
EK. L. Hall & Co., Philedetphist Pa,: 
Brown & King, Atlanta, Ga.; 
Bros., Pittsburgh, Pa.; Columbus up 
We ly Co., Columbus, O.; Marinette Iron 

oer > onenge. tu; Ripley & Bron 


laylor 








Send for circulars and 
prices. 





VA CHINER. 
IMA irencncaronmcwie 


Especially ofentes to pointing wire rods and 
wire for drawing. 


For Machines or information, address 
the manufacturer, 


Ant | plu tlububububaiuiubebutudabuhubul utd 
§. W. GOODYEAR, taint Ct. 


Sterling Emery Wheel Co. 


—L. BEST, Manager, — 
Powell Planer Co. 


MANUFACTURERS, 
West Sterling, Mass. 
Manfrs, IRON PLANERS, 
Worcester, Mass. 














P. BLAISDELL & CO. 


Manufacturers of 


Machinists’ Tools, 


WORCESTER. MASS. 














some CATALOGUE Of Tis 


and Suppliee ~ant ay to any address on receipt of Ten Cents 
in stamps (for postage). 


CHAS. A. STRELINGER & ett Detroit, Mich. 





"THEBEST 


ub AT: BE >) i 
+— CATALOGUES:-ON- pe Shays Shh 

HEADER 2c 

NTERS 


BOLDP +s 

oS HoT & aael¢ SETTERS 
— > CARRIAGE:BOLT-MACIINERY <—- 

HOT & COLD AUTOMATIC NUT & WASHER TAPPERS OF EVERY STYLE 


WIRE:NAIL: MACHINES 


THE ONLY SPECIALISTS 


|FURNISHING: COMPLETE: PIANTS 


‘_— IN THE.U.S 


THEN ATIONAL: MACHINERY: Co 
TIFFIN OHIO, U. ai 


No more trouble with Loose Pulleys. 
ORMSBY'’S PATENT SELF-LUBRI- 
CATED PULLEY BEARING settles the 
business. Can be used on old or new 
} shafts, and in any eoeice. Send 
for circular and price list 

GLOBE LOOSE PULLEYC®O. 

Covington, Ky. 


— 
FORBES & CURTIS 
66 JOHN ST., Bridgeport, Ct.. 
MANUFACTURERS OF 
The Forbes Pat, Die Stocks, 
Power Pipe Cutting and Thread. 
ing Machines, (utting-off Ma- 
chines, Ratchet Dri’!s, 
Special Mac shinery, etc., etc. 
WRITE FOR © ATALOGUE 
Mention Paper. 


BEVEL GEARS, 


Cut Theoretically Correct. 


J For particulars and estimates apply to 
BREHMER BROS. 
Machinists, 

440 N. 12th St., Philadelphia, Pa, 






























Te NaS" REDUCING VALVE) & -< 
6-Oves SATISFACTION WHEREVER USED o g 5 
OFFICE 22 CENTRALST.BOSTON.MASS. |= = 
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~ HIGH SPEED POWER 


"TRAVELING CRANES. 


We are now prepared to build HIGH SPEED POWER TRAVELING CRANES for any capacity of 
load, any length of runway and any width of span, with one or with two trolleys on the bridge. 


These trolleys to work either slow or fast, together or inde 

horizontally or vertically, while the bridge can be traversin 

rf are 100 feet and 200 feet per minute; the ~ of 
O feet per minute; and there are four hoistin 

of 5, 10, 20 and 40 feet per minute; all can be varied 

jar from zero to maximum or to any intermediate speed, The loot 


direction. The speeds of bridge on runw 
trolleys on bridge are 50 feet and 1 


ndently, in like or in opposite directions, 
ng slow or fast at the same time in either 


eds 
uickly without the least s oe or 
is always automatically sus- 


tained, thus avoiding absolutely the great danger and anxiety which are inseparable 


= the use of those Cranes which require the operator to apply the brake. 
ad one of these Cranes of 26 tons capacity in constant use in our foundr 
and we offer them with full confidence for the greatest range of service. 


parties interested in the subject. 


We have 
for nearly two years 
We invite the correspondence 0 


WM. SELLERS & CO. {mocorporated, 
PHILADELPHIA, PA, 





Twin, 


0 


S Power 








Tat LOWG& Alls TATTER Co. 


Double, Single, 
Bar, Gang, 


Gate, Multiple, Belt an 
Steam- 


Punches and shears, 


Send for New Catalogue. 


Hamilton, 


OHIO. 


Angle- 
Horizontal, 
Boiler, Spacing i 


Driven 


ver 300 Sizes. 
ALSO, 


Cushioned Hammer. 








SIDE 


less power, 


SEE T 





Has quick return, 
and will do more work than can be done in the old w ay 
with machines having a movable table or platen. 


PLANING MACHINE 


automatic feeds, and is easy to handle. Takes 


HIS PLANER AT WORK. 


It will pay you to look into the matter if you want to save money 
on your planing. 


E. A. WALKER, Manufacturer, 


75 LAUREL ST., Philadelphia, Pa. 





16” ENGINE LATHES. 


FIRST 


CLASS WORKMANSHIP. 


ACCURATELY AND SUBSTANTIALLY BUILT, 


WITH OR WITHOUT COMPOUND 
WRITE 


REST AND TAPER ATTACHMENT. 


FOR CUTS AND PRICES. 


THE MULLER MACHINE TOOL CO., 


EIGHTH AND EVANS St. 
CINCEINNAT 1, O 





fp J.-E LONERGAN & CO. 


211 Race St., Phila. 
Manufacturers of 


PATENT OILERS, 


Cylinder Sight Feed 
Cups, Government 
Regulation Pop 







Valves, for 


Sta- 


Safety 
« Locomotive, 


tionary and Marine 





Boilers, also the 
‘Reliable’? Steam 
Trap. 
FOR 


SUBSTANTIAL, WELL MADE, 


LOW PRICED 


With latest improvements, Lever 
* or Wheel feed, address 


Sibley & Ware, 


SOUTH BEND INDIANA, 


_— BICKFORD, 


MANUFACTURER OF 











BORING AND TURNING MILLS. 


LAKE VILLACE, N. H. 


The Castle Engine. 


A NEW MECHANICAL 
MOVEMENT. 

Only eight moving 
pieces. No packing re- 
quired, Takes up its 
own lost motion. oise- 
less and self-lubricating. 
Large wearing surfaces. 
More economical after 
long usage than a slide 
valve engine when new. 
High-test Stecl Boilers. 


Size: 1 to 10 H. Power. 


Send for Circular 
No. 5. 


Castle Engine Works, 
Indianapolis, Ind. 


wvlaK.t EXPLOSIONS and 
damage from too little and too much 
water can be obviated, while securing 
economical results, by using the RE- 
LIANCK SAFstTY WATER COLUMNS. 
Warranted and sold by Boiler Makers 
and Dealers generally. 

















20 INCH DRILLS, 


rer Send for Illustrated Price List. 


» RELIANCE GAUGE CO., 
27 EUCL Lr» AVENUE, 
CLEVELAND, OHIO. 












SENSITIVE DRILLS. 
NEW STYLES. 

GREAT IMPROVEMEN 

Patented Gang Drills. 


Two, Three and Four Spindles 


Ts 


The spindles in these drills are driven 


witha single belt made endless, no lacing, 
and tightener pulleys for adjusting ten 
sion provided. No more trouble from 
slack belts, slippage, uneven motion from 


lacings, Or time lost taking up belts. 
ALWAYS READY FOR USE 

and superior to any multiple spindle 

drill made for drilling from .004 to 3-8 inch 

holes. Single Spindle Drills improved, 

Over 800 in use. Send for catalogue. 


DWIGHT SLATE MACHINE CO. 


HARTFORD, CONN. 








OSGOOD DREDGE 00., Azzany, N. Y. 


RALPH 35 O2600D, Pres. JAMES H. BLESSING, Vice-Prea 
HN K. HOW E, Secretary and Treasurer. 


MANUFACTURERS OF 


Dredge, Essavuint. Ditching seine, Derricks, Ec. 





Combined Steam Excavator and Derrick Car. 


Planers in Stock. 


One 36” x 86” x 9’. 
One 42’ x 36” x 12’. 
Two 48" 


One 42”’ 


x 48/’ 


x 42” 


x any desired travel. 
x any desired travel. 


The above are held at very Low Prices, 





NEWARK, N. J. 








BEMENT, MILES & CO., 


PHILADELPHIA, PA. 


——BUILDERS OF—— 


METAL-WORKING MACHINE TOOLS 


FOR 
Railroad Shops, Locomotive and Car Builders, Machine Shops, 
Rolling Mills, Steam Forges, Ship Yards, Boiler Shops, 
Bridge Works, Etc., Etc. 











A FEW PRACTICAL OPINIONS 
——= OF 
THE OPEN SIDE PLANERS. 
No. 1. 
CARNEGIE, PHIPPS & CO., Limited. 


HOMESTEAD STEEL WORKS. 
Detrick & Harvey, Baltimore, Md. HomesTEAD, Pa., November 9th, 1887. 
Gentlemen; Replying to yours of 5th we can cheerfully say the open side planer furnished us by you 
loes everything claimed for it. We find it very strong and rigid, rans very smoothly and takes heavy y 
cut. We can do a great deal of work on much larger pieces than could be handled on ordinary type of 
planer of same size. 
We are well satisfied with the tool and consider it first class in every particular. 


Yours truly, JULIAN KENNEDY, Gen’l Supt. 
PHOTOTYPES, PRICHS, ETc., ON APPLICATION. 


DETRICK & HARVEY, Manufacturers, 
BALTIMORE, MD. 


ARC LIGHTS 2 CENTS EACH. 


We call attention to the Low Cost of Maintaining a Waterhouse 
Are Light for one hour. It is less than 2 cents each. 
Large or small Plants from 4 Lights up. 


SEND FOR CATALOGUE. 


The Waterhouse Electric & Manuf’g Co., 


Factory: Colt’s West Armory, HARTFORD, CONN, 


FOUNDRY AND MACHINE DEPARTMENT, 


HARRISBURG CAR MFG. Co. 
HARRISBURG, PA. 


' Ss MM ! 
Higher Awarl nati Sora 











an 
DIPLOMA 


AT FRANKLIN INSTITUTE NOVELTY EXHIBI- 
TION, PHILADELPHIA. 

We are operating the finest and most 
suecessful Electric Light Stations in the 
world. A change of speed not exceeding 
one per cent. guaranteed, running light and 
loaded. Send for catalogue. 

















THE 

x z 

a a 

a | 

: : in 

2 z Section of Copper-Wire-Sewed Light Double Belting, specially planted to me 

FE & on cone peier: 8 = r a places. Manufactured by the PACE QO., 
“4 oncord, N. H. so manufacturers of Staple and Special G sone ofl - xh z See iting r 

Gercyyt™. nd the ‘* HERCULES”? Lacing. Send for Gabeloane No. ° ins 








The Newark Machine Tool Works, 








- RICE | AUTOMATIC CUT-OFF ENGINE. 


Self-Contained. Sensitive Governor. 
Balanced Valve. High Speeds. 
Stationary Oilers. Best Economy. 





Gold Medal Cincinnati Exposition, 1884. 


THE JOHN T. NOYE MFG. CO., 


BUFFAL®:., N. Y. 


oto OAIIME 





OL ENGINES. | 


For Printers, Steam Yachts, 
pumping water, sawing wood, 
muking ice-cream,( erpeniers. | 
Mechanics. 1to5H.P. Fuel, 
Kerosene. No dust. Auto- 
matic in fuel and water sup- 
ply. Illustrated Catalogue 
ree. Mention AMERICAN Ma- 
CHINIST, 


SHIPMAN ENGINE 


92 Pearl St., Boston, Mass. 


KORTING GAS ==: 
ENGINE. 


12 Sizes. 
1 to 60 H. P. 


T 
| 









cO., 








Ma a a re 


= uy AULD ah 
erste — meri; 


ENGINES and BOILERS 


Send for Catalogue and Prices. 


ORTER-HAMILTO 
ENGINE. 


FOR HEAVY WORK & LARCE POW- 
ERS. EXTRA HEAVY DESICN. 


Send for Catalogue. 


WILLIAM TOD & CoO., 


YOUNCSTOWN, OHIO. 





















Thousands 
in use in 
Europe, & 
36 engines 





BARGAIN LIST. 
One 70 H. Second Hand. 


P. Stationary Boiler 
60 H. P a5 si 


running in « 50H.P. “ ws . A 

N.Y.City. Two40H.P. “ . - - 

One 30 H. : Ve rtic al = = 

KortingGas Two15H.1 : -s 

Satis- En C One 40 H. P. Portable E ngine . : 
acti gine Co., °" sou P. “ ‘ 
faction y mf 8 H P. “ “ “ 
zuaran- >? ' “we 2 atic “ “ 
teed. =>, 60) Barclay St. « = _ 4 Stationary + 4“ 
New York. —“ 20H. P. Vertical ° . 

Two 12 H. P. as ‘ 


One Surface Planer, 27'’ wide, 

** Resawing Machine, 

* Circular Saw Mill, 52’ Saw, 
New and Second Hand shafting, 
and Belting. 


S.L. HOLT & CO., 


67 SUDBURY ST., Boston, Mass. 


Hangers, Pulleys 




















ys 
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NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. |: 


25 to 1,000 I. P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds Highest attainable Economy 
in Steam Consumption and superior regulation guar- 
e anteed. Self-contained Automatic Cut-off Engines 
12 to 100 H P fordriving Dynamo Machines a spec ‘ialty. 
Illustrated Circulars, with various data as to practical 
Steam Engine construction and performance, free by 


mail. Address, BUCKEYE ENGINE CO., Salem, Ohio. 

YR RC 301 TELEPHONE BUILDING, N. W. ROBINSON, cor. Clinwon & Jackson Sts. ,Chicago, Ill 

=ALES AGENTS: W. L, g] APSON. at OORTLANDT STREET, N, Y. {ROBISON & QOARY, St. Paul, Minn. i 
KENSINGTON ENCINE WORKS, LIMITED, PHILADELPHIA. 

Sola Licensees and Manufacturers for New Jersev (Sout of Trenton). Hastern Pennsylvania, Delaware, Maryland and Virginis. 


BLESSINGS PUMP GOVERNOR. 


or use in returning the water of condensation to 
seam boilers under circumstances which make the 
employment of the steam trap undesirable, as where 
the pressure in heating systems is greatly reduced be- 
low boiler pressure, or where sufficient head room is 
lacking. Is used in connection with a steam pump, 
so controlling the action of the pump that its piston 
speed is at all times exactly proportionate to the vary 
ing quantity of watertobereturned. No stuffing boxes 
are used in its construction, and friction is reduced 
to a minimum, Can be adapted to suit a wide range 
of conditions. 


Send for circular of Blessing’s Albany Steam 
Eke ~~ % Water Circulator and 
Purifier, and lessing’s Renewable-Seat 
Stop and Check Valves, 


ALBANY STEAM TRAP CO., Albany, N. Y 


“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & CO., 


33d and Walnut Sts. Branch Office, 130 Washington St. 
PHILADELPHIA. CHICAGO. 


OVER 25,000 Bh assay IN USE. 
P GUARANTEED 72, Cones fat'tZ8 ANY Qitx.Grs Beier don 


Eclipse Cars Engine. Fale COMPANY, Builders 


WAYNESBORO, PA. 
Non-Condensing, 


Condensing, 
Compound, 
40 TO 1,000 H.P. 
Send for Circulars. 
E.P. HAMPSON & CO 
36 CORTLANDT ST., 
NEW YORK, 
Sole Eastern Agents, 
























'A GENUINE “CORLISS.” 
M. J. TIERNEY, 20 NO2TH CANAL STREET, CHICAGO, WESTERN ACENT. 


Renae W.C. YOUNG & CO., Wasi 
“LONLY SEVEN DOLLARS §< Engine Lathes, Hand Lathes, 


DEMAND THIS PUMP FOOT POWER LATHES, SLIDE RESTs, Etc. 


auto us tn br To Buyers of Engine Lathes 


DEALER TO US FOR PRICES.: 
We are now making frome ntire ly new 
designs, extra heary 17’, 19, 21°’, 24 
and 27” Engine Lathes (he most popu: 
lar sizes), of which we are making 2 
specialty, and manufacturing in lots o 
notlessthan 100 atatime, 

We make no charge for extras. Ever) 
lathe is furnished with hollow spindle; 
the 19” with 1%" hole, and 21’ with 1%’ 
hole. Every lathe has substantial com- 
pound rest,heavy tool post (bar steel), rest 
to turn full swing, following rest with 
adjustable jaws to take any size from 
2%’ down, with extra tool for shatting 

Full set of gears to cut from 2 to I! 
threads ine luding lly pipe ‘thread. 
Automatic stop on carriage. Separate screw 


2 
and rod feed, and the most substantial 
and easily managed taper attachment 
=| made. Cones and gears of large diam- 


eter and wide belt, Studs, screws and 
smallgearsare steclorgunmetal. Webbed 
live heads, heavy tail stocks. No worm 
or worm gears, no weak reverse plate. 
Perfect lubrication for all running parts, 








Van DuZEN’S PaTENT 


W/NN| DIU) its an ET oe 


SOLE MAKERS 















CRANK PLANERS| 


Superior Design & Workmanship, Extra Heavy (1500 lbs.) | 
DOWN, ANGULAR AND CROSS-FEED, | 
TO PLANE 12x16x15. 


THE R. A. BELDEN C0., DANBURY, OT. 








New and Second-hand, on Hand. 





(2in.x6 ft. Engine Lathe, new. 

43 x6 ft. mei Ames, oe including carriage. 

14 in. x6 ft. “* Blaisdell, “ Lead screw inside of shear, double nut 
16-20 in. x6 8-10 & 12 ft. Beideevort new. | (cut from solid), and taking hold of car- 
4 a “ Bide « | Kiage directly under the line of strain. 
4 in.xlu 14 & 20ft. ” Ames, “ Friction counter-shaft, the most dura- 
23 in.x= 12 & 141-2 ft.“ Bridgeport, ” ble made. Our prices are reasonable 
oy canis rr tae th n, good wee. for cash, and from which no deviation 
“/ in. xl2 ft, uisdell air order ee 
40 in-xi4 ft. “ W and L. pattern, new, Will be made. oe westtem guarant 
39in x15 ft. Eng. Lathe Lowell, 6 accompanies every iathe, 

54 in. x30 ft. Engine Lathe, piles, good as new ncaa 

16 in. x42 in. Planet Bridgeport, new. 

Binet Beate ney GUARANTEE. 

2in.x6 ft. “ Powell, a 

= ae ft. ; Hendey, god. We guarantee this lathe to be equal in 
26 in.x7 ft. “ Brettell, new. workmanship, truth, accuracy, solidity, 
30 in.x7 ft * New Haven, fair. material and finish, to the best made, 
30 im. x® ft. “ Hewes & Phillips, new. and hold ourselves legally liable for this 
30 in. x10 ft ad Powell uarantee 

12 in, Shaper, ‘Frevertag Head, new. & a 

Win Hewes & Philli “ 


13 in. Stroke, 9 ft. Bed, Trav. Head Shaper, ie Al. 

24 in. Sh aper, Bridgeport, new. 

in Wolcott. ~ 

32 in. Drill, Bickford, , Al. t é 


No. | Screw Machine, Wire Feed, Pratt & Whitney 
91-18 20-23 25-26 441n, Drills. _ 30 in. Radial Drill, MANUFACTURERS 


20.5 Screw Machine, Jones & Lamson. 


Ho. 8 2 Oe Sinkers, Pratt & Whitney. new. « 
enter Bolt Cutter, new. [ | 
5in Cutting Off Machine. Star. Ni ac h t n e Ooo Ss, 


Merrill Drops, 400 Ibs. good order. 


dl oti, tr aioe. senne | 169, 161, 168 and 165 EGGLESTON AVE, 
et ee 196,438, 446, 148, 160, 152, 154 B, 6th St. 
» CINCINNATI, OHIO. 


(See our advertisement on last page.) 


EE PP. BULLARD., 


2 Warren Street and 62 College Place, New York. 








ee OF 






Sy- 


es 
— ENGINES 
*Uu VAR\ET™ 

Sizes Varying from 

30 to 2000 Horse Power. 
Horizontal or Vertical, 
Direct Acting or Beam, 
Condensing, Non-Condensing all 
or Compound. 
Send for Circular. i ft 


Complete 
\ Met we Power 
PLANTS 
FURNISHED 

















\ 


y’ sew * + 
i 





hiah a essure 


en nd (> 
ondensln gar Compoy 


ar ' ws ae ee | a ni 
_ ee ae... eh Pigs TUBULAR BOILERS. 
= S = a, - = G€0-A'B) 
SS ru a = i: , ae" 








“N.Y. 


Jobertyyh itehill Neuse 


MANUF RCS OF IMpRove® R 


CORY SES 
S 
9 ne 
n° SLIDE VALVE ¢No 
STATIONARY BOILERS, 
GENERAL MACHINERY, 
Ro, 
VANp BRASS cps? 
gw YORK OF Mc 
Room 6, . 
COAL AND IRON EXCHANGE, 
Con.CornTLaANot &CHURGCH ST. 








JOHN McLAREN, 


-——— BUILDER OF 





CORLISS 
Engines, 


AIR 

» Compressors 
< and 
BOILERS, 
HOBOKEN, N. J. 





Ci Mas wei hia B0.C8 Oo 


STEARNS MF’G. “COMPANY, 
ERIE, PA. 
ENGINES from 15 to 400 Horse Power. | | 


soilers of Steel and Iron supplied to the trade 
or the user. Send for Catalogues. | 


SAW MILLS and GENERAL MACHINERY, 
Works at ERIE, PA, 
New York Store, 40 Cortlandt Street, 
SMITH & BARNHURST,~ - - = MANAGERS, 








CATALOGUE. 


Owing to the great de- 
| mand for our 1887 Catalogue, 
NO BOILER. the first edition has been 

ak a exhausted. We are now get- 
FUEL, ting out another edition and 
CRUDE will soon be prepared to 


ae -eaee supply all that are wanted. 


comme — HILL, GLARKE & C0, 
Iron Working Machinery, 


with a match. 
156 OLIVER ST., 





| 
| 















Cheaper than all 
others. 


Adams & Richards Machine Co., 


New Brunswick, N. J. 
VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, | 
PROVIDENCE, R. L Boston, 





Mass. 
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PRICES REDUCED, ae 


THE ORIGINAL 


sd, Usiens Milg Mista 5 i 


MADE BY THE 


= BROWN & SHARPE MFG. co. 


PROVIDENCE, R.I., 





No.3 Universal Milling Machine. 


No. 1 Universal uiting Machine. 


Are kept in stock and sold at favorable prices, compared with any of 
their IMITATIONS. By making these Machines in large numbers, with 
expensive special tools, much greater accuracy has been attained than 
can be reached by the usual methods of manufacture. The importance 
of the greatest attainable accuracy in TOOL-MAKING MACHINES wild be 
appreciated by Machinists. 
CORRESPONDENCE SOLICITED. 


_ CATALOGUE: MAILED ON APPLICATION. 








MACHINE TOOLS 


-AND— 
IRON,=-=WVvoOoREBING MACHINERY 
HVEHERY DESCRIPTION. 


aoa & gar Mills, 


OF 


IRON PLANER, 
ENGINE LATHES, 
Upright Drill Presses, 
SPECIAL PULLEY 
TURNING LATHES, 
Special Polley Boring Ma- 
chines, &¢,, &¢, 


WORKS, 


EXAMILTON, OFAITO. 
NEW YORK, 96 Liberty St. PHILADELPHIA, 706 Arch Street, 


Driving Wheel Lathes, 


Hydrostatic Wheel Presses, 


CAR AXLE LATHES, 
CAR WHEEL BORERS, 


SCREW MACHINES; 
Universal RADIAL Drilling 
Machines. 


NILES 





“L00L 


CHICAGO, 96 Luke St. 











PILLAR CRANES, 


ANY CAPACITY. 


Descriptive Circulars on wadneadiee and full Specifi- 
cation and Tender promptly submitted on receipt of 
capacity, he ight of hoist and effective radius desired. 
Standard sizes in stock. 


SOLE MAKERS, 


THE YALE & TOWNE MFG. CO, 
STAMFORD, CONNECTICUT. 
New YorkK — CuicaGo — PHILADELPHIA — BosTON. 
Catalogues on application. 





PILLAR CRANE 





SHAPERS, ENGINE LATHES & DRILLS. 


LODGE, DAVIS & CO.,, 
CINCINNATI, OHIO. 


20 inch Upright Drills. 






26 inch wage Geared 


ry 
a , $0 inch and 38 inch Power Feed Drills. 
26% 
- a 
oo . 
ge Gs 
eo &a 
mS a2 
Qi. @e 
“<s a7 
-- i zy 
—" me 
@> 5-7 
ce Fe 
> fa 
iv 2) = 
© 





IT WILL PAY YOU, 
(See special notice of Engine Lathes on page 15.) 


WRITE FOR PRICES, 





} EBERHARDT, | 


Newark, N, J. 


GOULD &. 


EK. EE. GARVIN & Co. 
\No. 189, 141, 143 CENTRE STREET, NEW YORK. 
MANUFACTURERS OF 
MACHINISTS 
MILLERS, 
LATHES, 
DRILLS, 


TOOLS.— 

TAPPING MACHINES, 

GEAR CUTTING 
MILLING. 








PAT. “SHAPE 


~ : 
R s. s 
Sizes, 10’, 15’’, 20’’, 25’’ and 30’’ in stock. _¢ 

NEARLY 1500 IN USE. 











THE PRATT & WHITNEY CO., 


HARTFORD, CONN. 
MANUFACTURE 

Renshaw’s Ratchet Drills, Nos. 1 and 3; Upright*Self-Feeding 
Hand Drilling Machines for Blacksmiths; Upright Drilling Ma- 
chines, single and multi-spindle, both those in which the spindles are without 
@ feed movement and tables are operated by hand or foot lever, and those in 
which the tables have provision for adjustment, and spindles are fed by hand 
lever, or by hand wheel, or automatically; wah 2 
also, Horizontal Drilling Ma- 
chines, single and multi-spindle. 














Price List and Discount Sheet sent upon Application. 


THE BLIAGS & SPENCER CO. HARTFORD CONN. 
MANUFACTURERS OF 
STANDARD MACHINE WRENCHES @& 


DROP FORGED OF 
BAR STEEL 





ie") as | 


"IN I6 SIZES. 


rd 








WARNER & SWASEY, 


CLEVELAND, OHIO, 


{VI ACHINE TOOLS 


For Iron and Brass Work. 
SMALL TOOLS & FIXTURES. 
Gear Cutting in all its Branches. 


ILLUSTRATED CATALOGUE ON APPLICATION. 








111 Liberty Street, New York. 


‘emia: MAXWELL & MOORE, 
Sole Selling Agents, 








ah 
—< 






Engine Lathes, Planers, Drills, Etc., 


graphs 


lication. 


Pond Machine Tool Co,,°""a"™Dand W. Pond, 
New Designs, Quick Delivery, Great Variety. WORCESTER, MASS. 


g-. Cuts, Photo 
d on app 


J.W. A — 





Lowell, Mass., U. s. A. 


Manufacturer of ENGINE LATHES 


from 16 to 48 in. swin; 


> . and Prices furnishe 








GEO. W. FIFIELD, 





M. ALLEN, Presipenr. 
W. B. FRANKLIN, Vios-Presiwent. 


J. B. Prerog, SEorErTary. 


all sizes to six ft.dm. Small orders or large ones, aps a. 
‘heap g. Small cast g. Ready made brass g by vy et at 

prices. Bevel g with perfect planed teeth. Han: 

%, $1. Facilities o ble. 





Terms r oe re y amoe 
EO, B, GRANT, 66 Beverly 8t., Boston, Mass, | 


KEY-SEATING 
MACHINES, 


and 20-in. Drills, 

A SPECIALTY. 

Our Key-Seating Machine 

will a eno a = 
days 88 a rat Ci 

no shop pod 4 altord x do 








LATHES FOR TOOL ROOMS, &c. 


FOR PROMPT DELIVERY. 





wHnow @ one. have| 17’ and 20’ Lathes, with or without taper attach- 
now seedy for  pomams |}ments. Photos and prices on application. 

shipment both Key-Seat- 

ing Machines an ein. THE Cc. A. GRAY CO., 


Drills. Send for Photo, 
and Catalogue. 

W.P. DAVIS, | 
NORTH BLOOMFIELD. ¥. Y | 


| 477, 479, 481 Sycamore Street, Cor. of Webster. 
CINCINNATI, O. 








“PRATT & LETCHWORTH, 


PROPRIETORS 
Buffalo Steel Foundry, 
BUFFALO, N. Y. 


STEEL CASTINGS. 


5 40 PUNCHING PRESSES, DIES, 


y's And other Tools for the Manufacture of all kinds of 


4 Ww Ai SHEET METAL GOODS, O*°? rer <*"°* DROP HAMMERS. 
Md STILES & PARKER PRESS CO. 


MIDDLETOWN, CONN. 
Branch Office and Factory 203, 206, and 207 CENTRE STREET, NEW YORE. 






















Manufacturer 
—0{— 





2s SS: 


MMB v.m.cARPENTER Biri 


PAWTUCKET.R. I. 












APS &DIE 











